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PTR1T0L0GIA: 

QR, A 

HISTO R Y 

OF THE 

PYRITES, 

THE 

Principal Body in the Mineral Kingdom. 

In which are confidered its Names, Species, Beds, 
and Origin ; its Iron, Copper, unmetallic Earth, 
Sulphur, Arfenic, Silver, Gold, original Par- 
ticles, Vitriol, and Ufe in (melting. 

The whole compiled from a Colle&ion of Samples ; 
ftom vifiting Mines; from an intercourfe and Cor- 
refpondence with Naturalifts .and Miners \ but chiefly 
from a Courfe of Chymical Enquiries. 

With a Preface, containing an Account of the 
Advantages arifing from Mir.e-worjcs in general, and partis 
colar from thofe of Saxony. 

Tranflated from the German of 

J. F. HE NfC^K E L r 

Late chief Director of the Mines at Friberg in Saxony, 

LONDON: 

Printed for A. M 1 1 1 A ft, in the Strand; 

And A. L I N D E, in Cathtrine-Strttt, in the Strand. 

M.DCC.LVII. 
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AnExpLicATioNof theFnoNTis- 

PIECE. 

i. IS exhibited a fulphur hut, with the re- 
verbcrating furnace and retorts, in which 
the fulphur is driven or forced out of the Py- 
rites. 

2. In the vitriol hut is reprefented the leaden 
pan, in which the vitriol is boiled out of the Py- 
rites, together with a wafhing trough. 

3. In the third hut, the defulphurated Pyrites is 
lixiviated, and prepared for making vitriol. 

4. In the arfenic hut ftands the reverberating 
furnace, with the difhes and fubliming veflels out 
of which the arfenic is forced. 

5. A coe or hut over the mouth of the fhaft. 

6. The mouth of a level. 

7. A fhaft, with the windlafs, all having a 
relation to mining. 

And as hot baths, vulcano*s N and whirlpools, 
derive their matter from Pyrites and fulphur,. 
(bmething about them is alfo exhibited. 

A 2 A D V E R* 
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ADVERTi^EMENt 

5K*©g)^R. Henckers book on the Pyrites is irf 
® D © the higheftefteem with all lovers of mine- 
W G~fiW ra ^°8y • both, on account of the futf- 
. je& ; a leading body in the mineral 
kingdom, analyfed into ifa conftituerit parts ; with 
the ufe and importance of thefe parts at the fame 
time folly difplayed : and on account of the method 
of treating it •, as a pattern worthy of copying after 
in our enquiries into nature, and ajuft fpecimeil 
of the method of indu&iori; 

Nor is the whole lefs inftru&ivefy interiperied 
with feveril fine and important obfervations it) 
mineralogy, chymiltry/affaying and fmelting. 

A tranflation, therefore* of foufeful a book, it 
was hoped, would meet with a favourable reception 
from thofe who are lovers of a folid knowledge 
pi mature, the genuine refult of obfervation and 
Experiment. 

Dr. Henckel, however, though in other refpe&sr 

fo excellent an author, is certainly but an indif- 

A j ferenf 
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ADVERTISEMENT, 
ftrent writer •, diffufe to a fault, and generally 
very obfcure and perplex in his manner of writ- 
ing ; with refpeft to which he has here been at- 
tempted to be abridged, cleared up, and unfolded : 
but his (train of low pleafantiy and affedtation of 
learning have been entirely dropt, as quite foreign, 
and confequently without any detriment to the 
fubjedt 

Where the author, in the courfe of the work, 
has omitted to explain a term of art ; or, where 
any particular circumftance feerrted to require a 
further illuftration, a note has been added at the 
bottom of the page, in order to render the book 
as intelligible as potfible* 

With refpe£t to this tranflation, much of the 
accuracy thereof is owing to a gentleman of un- 
common eminence in this fort of knowledge, who 
was pleafed to take upon him the revifal of the 
fheets* 
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THE 

Authors Preface. 



3#( H E following particulars ferving to 
fhew the advantages accruing from 
the bufinefs of mining, both to the 
public, and to particular perfons, 
may not be altogether unacceptable to the rea- 
der. As, 

i. That the chronicles of Friberg and Mifnia 
furnifh us with extraordinary accounts of confider- 
able tenths and profits, confequently of the great 
advantages arifing from the Mifnian mines, both to 
the prince and undertakers. In particular, that 
Henry the IUuftrious, marckgrave of Mifnia, had in 
the 13th century* from the mines of Friberg and 
Schneeberg alone, procured fo many tons of gold 
* in filver, as enabled him to purchafe the 
•A 4 king- 

* A ton of gold is a method of reckoning m<ney by; 
which in a country reckoning by dollars or florins, amounts 
to 100000 dollars or florins, &c. 
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viii The Author's Preface 

kingdom of Bohemia *. Further, that the weekly 
tenths from Friberg alone amounted in the four- 
teenth century, to 5000 rix-dollars, making in 
all a yearly income of 260,000 rix-doilars. The 
profits, therefore, to the adventurers, which a- 
mount to nine times as much, muft have been 
30 tons of goldf. And though ores may rife and 
fall in value, they notwithftanding yield a con- 
fiderable income ftill. 

From . 1529, to 1630, a ..period .of .one . hun 7 
dred years, when the fchedules were firft pub~ 
liflied, die profits to the ^venturers from 
Friberg alone, amounted to thirty feven tons 
of gold. At Schneeberg, from 1470 to 15 io^ 
a period of forty years, to forty tons of gold. At 
Anneberg, frcm 1496 to 1626, a term of one 
hundred and thirty years, to thirty feven tons of 
gold. At Marienberg, from 1520 to 1627, a 
fpace of one hundred and fix years, to twenty 
four tons of gold. So that within the compafs of 

. one hundred years, taking one place with ano. 
ther, the total amount will come to feveral mil- 

' lions : and then it would be no difficult matter 
to make a calculus of the tenths, mintage, ©V. 
falling to the fhare of the prince. 

From an old written abftraft it appears, that 
from 1590 to 1626, a fpace pf. thirty fix years, 

tfe 

* Meifnifchc Berg-chronicke, p. 3^. ' 

f Freybergifche chronicke, p. 431. 
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. The AuthftVPtfE FA c t£ qf 

the ttntbs>.\ht rtbtage, the duties from the huts, 
from the works QfjdcauOTg^.and.hattpry 4^ after 
.deducting jthc profits for.th^ a&fcpfureis, cpnjp tQ 
above twenty ; four tfw >cf t gold, and thus to a 
yearly incdmp' for- thej .prince of almoft a ton of 
foM,\ Whw&wQm%j&Siky;ie$ : what the profit* 
to the undertakers were.v From 1603 to 162 2> 
a period of nineteen years, t hcftnelting.hu t^ t pf 
Friberg brotoght in to the ele&oral. chamber above 
1 00000 flofcira : ithe work* pf battery, and the 
duty on coals; and wood .< in the territory, of 
Schwartzenberg, from 1590 to 1620, a ipaceqf 
thirty years, above 150000 florins : the cobald 
and fmalt works, from 161 1 to 1623, aboyp 
/i 00000. florins : the mintage of the burnt or 
.fined filver of Friberg, frojn i6zoto 1623, and 
thus for three years only, above 800000 florins.: 
.the mintage at Anneberg, Marienberg and 
_£chnceberg, after a deduction of. the profits, for 
thofe three years, above 60000 florins. 

. And did we confider each groove and mine 
apart, many of them would be found to yield the 
like princely, nay royal income. To inftance 

only 

§ Draining at the huts, hthe operation joffeparating theil- 

ver from the black copper, or the fort not quite freed of its 

' fulphur, and other imparities. It is performed by fmelting 

together a quantity of blacjc copper and lead, and tapping them 

off into round cakes, which being fet edgewife in a peculiar 

' furnace, and expofed to a gentle fire, fuffer the lead, carrying 

along with it the iilver in the black copper, to drain or trickle 

from them, leaving the copper honey combed and (pongy. 

I The operation of beating out iron into bars and plates.* 
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* The Author's Prbbace. 

only ift the fixteenth century r it appears by die 
ftriberg chronicle *, th^re-wece above .one hundred 
iUch works, which yielded quartpriy, in profits 
to the adventurers, for one nrine^aftion (accord- 
ing to the then dmfion into thirty two flwes) 
at the leafc ten ; mo&of them above thirty and 
forty \ many above fifty and one hundred ; nay, 
feme, above two hundred ; and the Thurohoff 
and Hohebirckfc in particular, above three hundred 
rut-dollars. And this we fhould well obferve* as 
it fhews, that not only one or two mines, ate 
thus valuable, but generally all of them ; and 
obviates an obje&ion, as if all thefc treafures- 
were now <juite efchaufted: which is far from 
being the cafe y our hopes being ftiii as eartenfive, 
as there are grooves and mines to work, znd JUld 
for receiving fueh a vaft number of fhafts and 
levels + : hot to mention entire, unmafured veins, 
which are fo much frefh and unoccupied trea- 
fure. 

Further, the accounts and inftances we have 
of extraordinary rich ores in fome works, fhould 
prevail with us to view the bufinefs of min- 
ing with other eyes than we commonly do. 
At Schneebergin 1478, a rich filver vein was 

dif. 

* P. 434. f Shafts are pits, fometimes perpendicu- 

lar, fometimes oblique, furtk upon a vein. Levels are hori- 
zontal paflages worked thro 9 a mountain, both for draining the 
mine or its water, landing the ore to the day, and for convey- 
ing in air. And for both thef; bft ufcs fcafu> ajfo few. 
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Th< Author's Preface. xi 

discovered, and To large a wedge or block of ore* 
and native filver laid bare, that duke Albert of 
Saxony went in perfoa down into the groove, and 
ufed this huge block, which (melted four hundred 
centners of filver, as a table to dine on +. And 
tho* fueh huge mafles are uncommon, yet it is not 
unff equent to fee expofed at once, even within a 
narrow compaft, large quantities of ore, as mighty 
were a calculus made, come to feyeral centners in 
filver. For not to mention mafles of native filver, 
and of gktfjf and red-geldj/b ores, we find, at the 
proper depths, large veins of kai-glitttr* or ga- 
lena and the like ores. Nor is it at this day un- 
ufual at Schneebeig, Johan-Georgen-ftadt, Ehren- 
fiiedersdorff, and the like noble mines, to dif- 
cover whole nefts of native filver, giafly and red- 
goldijb ores, delivered into the fmelting-huts by 
centners +. 

a. That mines, as we have fcen, conftkute not 
the leaft, nay rather the principal branch of a 
prince's rcvenue,when once they are brought to bear, 
and have a proper demand on them * the tenths 
alone making no inconfiderable part thereof, 

3. That the advantages, indirt&ly or mediate- 
ly, accruing to a ftate from mines are very great : 
in that they fcrvc to fupport and increafe the 

nurn- 

Albiai Meifsnifche Berg chronkke, p. 30. 
*~ • "atii«lb. 



f The miac-ccmacf is reckoned ; 
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M The Author'sPuBFACEi 

number of • inhabitants, afford the materials for 
trade and.irtanufaftur^s : and what we fhould 
principally here confider, the confumption of home 
and inland commodities, all yielding duties and 
taxes : by which means at feaft money comes to 
circulate longer in the country, and not fall . into 
hands, that either hoard it up, or fend it abroad 
fbr commodities, we may. well be without. And 
it muft be a Handing proof of thfe value of mines to 
a country, when we read of whole cities and towns 
being built by their means : as it is to them alone, 
that Friberg, one of the raoft confiderable in Sa»* 
ony, owes its rife and preferit flourifhing ftate, be- 
ing, no earlier than the thirteenth century, but 
a poor defpicable Tillage, ffill conftituting the 
moft inconfiderable part of the town at prefent y 
and called the Saxon-town. Schneeberg, which 
comes next to Friberg ; nay, all the mine- 
towns in general, owe their rife to mines. And 
Johan-George-ftadt, founded by the eledtor John- 
George, i. is a peculiar ififtance, that our court- 
try, even in latter times, is as capable as ever of 
having its mine-works improved, and brought to 
a flourifhing ftate, 

4. That the bufinefs of mining has, in our country 
at leaft, no fmall degree of preheminence above 
all others of what denomination foever. There 
is not a greater demand for any one thing than 
for the produce of mines ; and yet nothing is 
j arer in any country. No country is without ma- 

nufac- 
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The Author's Pref a c e. xiii . 

ttufaftures ; but many, without' mines ; moft 
without ferviccablc» ores ; many* efpecially on the 
fcore of fituation, fcarcity of wood and water* 
unfit for carrying on the bufinefs of mining. In 
a word, mines are, as it were, a ,privilege pecu- 
liarly bellowed on fome countries, exclufive of 
others, and therefore to be highly efteemed. But 
to conclude,, what are all the fubjefts of the grand 
manufa&ures in Mifnia other than thofe fupplied 
us by mines ? For inftance, the famous fmalt- 
work at Schneeberg, which has yielded fo many 
millions both to the prince and adventurers, is no 
where in the world to be matched, and confe- 
quently to be deemed a peculiar treafure. Our 
falt-fprings too are a kind of mines. Tin is 3 
metal become very neceflary in common life, and 
yet, in fome meafure, the rareft of all others. 
There are but few tin-mines in Germany ; nay, in 
refpeft of other metals, few in Europe. All in 
Germany, as far as I know, are thofe in Mifnia, 
Bohemia, and Carinthia, and formerly in the 
Fichtelberg at Wonfiedel. Whole kingdoms, as 
Sweden, Denmark, Norway, &c. have no fuch 
mines, byt are obliged to be fupplied with till 
From Englanj* :' and ai{ Germany, from Mifnia, 
Bohemia, ^nd England too. 

5. That our Mifhian mines in particular have 
by far the preference to all others in Germany. 
Two things, namely levels and wood, are indif- 

penfibly 
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xli The Author's Preface. 
Penfibly neceffiuy for carrying on 4 mine*work # 
The former, in order duly to reach home to the 
proper depth, and through fuch fubterraneous ca* 
nals to drain off the water into a valley; in or* 
der thus to fuperfede the ufe of expenfiye en- 
gines. The latter* in order not only to timber 
and fecure, where needful, the jbafts and drifts** 
but alfo fmelt and work the ores for their metal. 
Now, as to levels, our forefathers have, for in- 
ftance at Friberg, left us fuch extraordinary works 
in this kind, as that, in want of them, our mines 
would become quite impracticable ; particularly 
that called the prince 9 s level, one of the grandeft 
works in thefc parts, con fide ring the time, la- 
bour and expence neceflfary to work a paflage 
under ground through firm rock, for about five 
EttgUfh miles in length. As to wood, the want 
of that in particular difqualifies many places for 
mining. The expences at the day in aquedu£ts, v 
trenches, ftampiog and walh works, in engines, 
in conftru&ing the fmelting and other huts, in 
wooden trunks, good additions t or fluxes, fervice- 
flblejkgs or fcorue, &c. Things abfplutely ne- 
petfajy in the bufinefs of fmdting, come very 
h^\ in ibme places* tyitfioj: fo in Mifiiia. Nor 
mult I omit mentioning to our honour, that both 

for 

fttD ab B wfe h w y y^Ul pafege^ wiAin 4ie natui^of levels 
deftgnea 1 either for eoing qpbn a vein, and digging oat the<ore ; 
•/or^hVeyin^ ofcttfc 'Water, Or for «nveyl^B uiie <m to Us 
^liwcrofianlleftkwk *r fche boftonvof tUJhaft. 
,.; |^, By additions (inciters mean thole matters: atided to diSic 
Vres, Imorder to procure their yield, or to work them to bet- 
ter advantage. 
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The Author's Preface. xv 

for the bufinefs of mining and that of fmelting, 
we have the ableft, moft experienced and ingeni- 
ous artifts in the whole world : nor this other 
confiderable advantage, peculiarly our own ; 
namely, the variety of our ores, than which no- 
thing is more ferviceable in the bufinefs of 
fmelting : as by properly dofing and mixing 
thefe together, we are able to work to better 
advantage what would otherwife remain un- 
fmelted, and be forced off among the flags. 
And who could ever have imagined, that red- 
goldijh, and the like rich ores, fhould fail to fmelt, 
if not worked with pyrites t And yet this is what 
for fome years pad our neighbours at Nicolas- 
mine in Bohemia have fufficiently experienced : 
whence they are obliged, at much expence and 
labour, to be fupplied with the pyrites from us ; in 
order previoufly to crude-work their poor, quartzy 
ores : that is, fmelt them crude along with deful- 
phurated pyrites* 

My view in all this is to fliew of what confe- 
quence the knowledge of ores, or the bufinefs of 
mineralogy is as a foundation for thofe of mining 
and fmelting: and that a very ferviceable, im- 
portant fubjeft is the matter of my prefent en- 
quiry'. 
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pyritologia: 

O R, A 

HISTORY 

O F TH E 

PYRITES. 

CHAP. I. 

The Subjcft propounded, with the Manner 
of treating it, (3c. 

3*^W#*"*i T length appears this promifed hifto- 
& & ry of the fyrites. And confideriqg 

i^ % length of time I have been em- 

k «£J ac teJa? ployed in it, many of my readers 
altW «8f»JI might, perhaps, expedt a larger work 
on the fubjedt, and to have had it fooner* To 
fuch I offer the following reafons by way of 
apology, 

i. A multiplicity of avocations : my ftation 
and circumftances in life being fuch, that many 
times for half a year together I have not been 
arble to beftow fo much as a fingl? hour upon 

B the 
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2 The Subject Propounded. 

the fubjeft, either as a chemical operator, or as 
a writer. Tho* indeed, to be ingenuous, fome- 
thing of difguft and indifference interpofed ; as 
generally is the cafe in a work ot confiderable 
length, and carried on amid ft a dtflipation of 
thought. Neverthelefs, fuch as it is, I have fpent 
fo much time and been at fo great expence in 
this performance, that I know not whether, under 
the lame circumftances, I fhould ever again be 
able to execute fuch another. 

2. The importance of the fubjeft : more than a 
little time was required to procure from the feveral 
countries- and mines their fevef al fpecies of fam- 
ples; and the Englifh famples, difpatched for 
me by the celebrated Dr. Woodward, never came 
to hand. A repetition of fome experiments was 
alfo neceffary, efpecially to determine the very 

, flow vitriolifatioo of feVeral forts of pyrites, far- 
ther to confirm my opinion of this mineral bo- 
dy, and to procure the remarks and fentiments 
of my correspondents concerning it. 

3. My method of treating the fubjeft : it was 
not my intention to fill up my book with tran- 

•fcripts frtfm authors. Nor indeed had I ever fo 
great a mind to it, could I well ; feeing nothing 
ufeful to my purpofe could be found in them. 

But is it readily to be imagined, that the treat- 
ing a fubjeft in the laboratory, and the dif- 
covering a new truth, fhall require no more 
time than the writing over a few leaves of pa- 
per ? I may truly aver, there is many a truth 
*nd many a very fhort propofition, which I was 
obliged to retain in my thoughts, through the 
courfe of this enquiry, as it were in labour, to 
bring them to the birth, here fet down in the com- 
pafs of a few lines, that employed me not only 
days and Weeks, but even months to afcertain. 
-£n$l yet, ^faf all, fome others remain behind, 

"" ' on 
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on which I might have fpcnt a great many years* 
Or even my whole life, and not be able at laft t6 
place them in a clear light,- and free from ever£ 
Objection. 

One of my views in this undertaking was t6 
fet a pattern to others, who may happen to have 
better helps, than I can well challenge, t<> 
profecute this fubjedt to a greater length. Ano- 
ther, to engage the attention of mankind ih 
the ftudy of nature : & folid and ufeful knowledgi 
of which is rather to be hoped for in this man- 
ner, than from the books commonly wrote on 
thfe fubjeft. But from this track Wfe are gene- 
rally diverted, either by our prefent method of 
education, confiding for the moft part in learn- 
ing the . application of lines and angles, as the 
fieareft ftep towards the attainment of the know- 
ledge of bodies, whereby we entirely difregard the 
ftudy of nature in herfelf ; that is, ih the forms, 
tnixtnres, and qualities of bodies ; tho* by far th£ 
moft: important and ufeftil. Or, thro* a remark* 
ftble degree of indolence, notwithftanding the 
pleafure attending' the purfuitj chufe to foregd 
the trouble, generally accoiripariying the making 
proper experiments and obfervations ; eljpeciall^ 
procefles by fire, where every circurfiffance is to 
be regiftered, or fet down with the greateft care* 
and accompanied with proper remarks. Nay, 
where a fingle over-fight, the fpringing of a 
glafs, or even a £roundlefs fcruple, after the proof 
br trial is ovef, may occafion the repetition of aft 
experiment, perhaps, feveral times. Tho' this 
Very trouble is abundantly compenfated, by the fi> 
lid knowledge and experience we derive fronfi 
thence to ourfelves : hereby we have a lively and 
clear conception of things, in cafes whefe books 
prove ufelefs, naty fallacious ; and are enabled 
to pronounce with boldnefs and certainty cdneerh- 
B 2 ing 
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ing the truth or falfhood of any propofition. Nay* 
even the very noting down the feveral circum- 
ftances of a procefs muft be advantageous, by 
affording a conftant dire&ory for repeating the 
experiments afterwards, without any fear of a 
mifcarriage : and the comparing one truth or 
axiom with another, cannot fail to yield us jufl 
and folid conclufions, as well as the beft materials 
for laying the foundation of a folid natural know- 
ledge. 

A principal motive to the prefent undertaking, 
in which I could wifh to be imitated, is the im- 
provement of natural hiftory. A perfon, con- 
verfant with things, and not with books only, 
muft needs experience the infufficiency of our 
prefent philofophy, and how few fubje&s are 
treated by writers with accuracy and precifion 
enough, to give full fatisfa&ion to an inquifitive 
mind, Inftances of their negligence, in this re* 
fpefl;, arc every where obvious ; but no where 
more fo, than on the fubjeft of the pyrites ; np 
one author having hitherto fupplied us with any 
clear defcription, or tolerably accurate diftin&ion 
of this important and leading mineral body. I 
fay not this merely with ? view to find fault, 
being rather inclined to commend the care and 
diligence of thofe, who have gone before me : 
nor do I prefume to fet up my own performance 
for faultlefs and finilhed ; but to expofc the in- 
dolent methods of thofe writers of our days, who 
content themfelves with being mere tranferibers. 
Ih our enquiries after truth, we ought to ufc a free- 
dom and opennefs in animadverting upon the im- 
perfection of our knowledge : Nor fhould we 
flop fhort with the ancients ; but taking up one 
body after another, confider each with due at- 
tention and leifure, and thus colled materials 
tor lateft pofterity to work upon, and there- 
with 
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with raife better fyftems than we are at prelentpof- 
fefled of. 

Of what confequence chemical enquiries into 
nature may be, will appear from fome difcoveries 
I have accidentally made, in my examination of 
the pyrites 5 from which, and a certain kind of 
earth, each feparatdy barren of filver, I procured 
an aftual filver : alfo from pyrites itfelr, a fteel 
tinfturc peculiarly fweet, and without that rough- 
nefs, common to fuch tin&ures ; alfo from my en- 
quiries into the nature of the pyrites, I have gained 
no fmall degree of knowledge in the bufincfs of 
fmelting ores. 

As to my method of procedure in the pre- 
fent enquiry ; I have, in the firft place, laid it 
down for a rule to myfelf, to abide ftriftly by 
matters of fadfc, without giving into any hypo- 
thefis or empty fpeculation whatever ; and, there- 
fore, I attempt not to feparate or refolve the py- 
rites, either into the four elements, the three, 
or other imaginary principles 5 as being things 
that can never be made objedts of our fenfes ; 
or that any one can fo explain, as to convince 
an impartial enquirer, that thefe are the effential 
cpnftituent parts of our fubjedt : a rule as in- 
difpenfibly necefTary, as it is generally but little 
regarded. 2. I have put the pyrites to feveral 
accidental proofs, and by that means often dis- 
covered, what I otherwife could never have hoped 
for. That from the acid vitriolic-falt, and the al- 
caline earth of the herb Kali or Soda, a blue 
colour fhould be procurable, is what no one 
could beforehand fufpect : as little, as that the 
pyrites (hould yield a fweet iron-tindlure ; or, that 
a fpecies of earth, in itfelf deftitute of filver* 
(hould, by means of the pyrites, become re- 
markably filvery. 3. I never fcrupled feveral 
times to repeat a fingle experiment - % cither up- 
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on the breaking of a veffel, or other failure 14 
the courfe of the procefs, 4. I have ufed the 
greateft care in chufing and feparating the feveral 
matters employed ; a circumftance of no fmall 
importance j for, not to mention the various forts 
of folvents, falts, &c (which notwithftanding 
are to be well examined in refpeft to their good- 
nefs ; fo as we may be able to diftinguifh, for 
inftance, between alcali and alcali, fait of tartar 
and potafli) we muft be careful, knowingly not to 
employ for proof any communicative additions, but 
the bare pyrites alone. The feveral famples employ- 
ed, were fuch as I either originally procured myfelf, 
or had from perfons of credit and veracity. Theic 
I carefully examined and feparated from eacli fo- 
reign admixture : which was found needful, even 
when externally they feemed to give no fuch fuf- 
picion j as is plain from fhe fteely or clofe py- 
rites of PretzfccndorfF ; having experienced the 
feemingly pureflt fort of them, to be not only in- 
ternally full of fiffures, or fibres, but thefe fiffures 
to be often mock-leady, and thus apt to milguide 
or at leaft to puzzle the moid careful operator. And 
the pyrites-kidnies of Franckenberg, how clofe 
foever they may feem externally, and how fimilar 
foever, internally, yet (hew not only a black 
mock-leady impurity, but alfo fuch interfperfed 
pieces of copper -pyrites, as are evidently diftin- 
guifhable from the reft of the fample, namely, 
the genuine iron-pyrites. 5-.A no lefs degree 
of care I ufed with regard to the veflels and 
inftrum<?nts ? employed in making the experi- 
ments : a caution of greater importance than the 
unexperienced may imagine. The colours ma- 
nifefting themfelves in experiments, fhew much 
of the internal nature of bodies, and their pro- 
ductions : or, at leaft, how one fort comes to 
differ from another * and are of fo peculiar a nature, 
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as that a fingle drop of a foreign liquor, or the leaft 
grain of a fait, or fmut, (hall change them : and 
therefore, to procure fuch as are beautiful, the great- 
eft nicety and care are to be ufed, as in this cafe, hav- 
ing to deal with one of the moft delicate fubje&s in 
nature. Nay, mixtures themfelves come out very 
different, without the greateft care be had to make 
perfedtly clean a veflel once ufed, or to employ a 
new one ; a little common fait, or fal ammoniac, 
direftly adulterating aqua fortis ; the lcaft quan- 
tity Qt a contrary fait marring an intended fer- 
mentation ; and a lixivious fait, which has con- 
ceived only a little acid from the air, becoming 
unfit for the mercurification of metals, as well 
as for other procefles. And in the bufinefs of af- 
faying, there may fomething, which may ferve 
to falfify a proof, ftick to the ore-difh, or to the 
hammer, wherewith the proofs are rubbed, or 
even to the hare's foot. And in the defulphura- 
tion of the pyrites^ we might, without ufing 
new retorts, nay, even new receivers, eafily be 
impofed upon, or at leaft, not fo certainly ob- 
ferve what pyrites are, and are not, arfenical ; 
as the arfenical impurity may unobfervedly lodge 
in retorts and receivers, not fufficiently cleared 
thereof; nor will the fetid arfenical fmell, very 
foon wear off ; whence alfo' the weight of what; 
pafled over, and what remained behind, cannot 
always be taken with a neceffary exaftnefs ;. a cir- 
cumftance, to be well obferved. 6. Another di- 
rection of moment, is the accurately entering the 
feveral experiments into a particular journal ; the 
numbering the feveral glafles, bo^es and cafes, 
for holding the different matters to be worked, 
and the feveral produ&ions procured ; either for a 
farther examination, or future ufe. 

And though the pyrites be a mineral fo very 

SQjnmon, that there is fcarce any earth, ftone, 
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fibre or vein without it, and of fuch extenfive 
ufefulnefs, fupplying us with fulphur, arfenic and 
vitriol, thofe capital inftruments both in nature 
and chemiftry, and with one of the mod power- 
ful fluxes (especially with us in Germany) for 
forcing ftubborn ores to give forth their contents ; 
yet its nature is hitherto to little underftood, and all 
the accounts we have of it are fo very lame, no one 
having either clearly defcribed, or accurately dif- 
tinguifhed it, that an attempt to put it in its pro- 
per light fhould feem to want no apology. 

But to give the reader a ftill nearer view of my 
manner of managing this fubjedt ; I have exa- 
mined upwards of 60 different famples of pyrites* 
procured from different parts ; confidercd each 
fample apart in its colour, texture, and fpecific 
gravity •, expofed a little of each to the air, in or- 
der to difcover which fort would, and which would 
not, be affefted and opened by it ; to the fire* 
for its contents •, to the aftion of the magnet for its 
iron, both in the crude and calcined ftate of the 
fample ; to aqua fortis and aqua regia, for the 
gold and filver ; nay, to vinegar and fpirit of 
fal ammoniac, for difcovering the copper in it : 
fome famples I have boiled with alcaline lixiviums, 
with lixiviums of common fait and allum ; the one 
to feparate the fulphur from its metallic earth, and 
form a bepar fulpburis\ the other, for the vitriol 
acid to lay hold on the alcaline earth; and dis- 
charge the acid of the common fait •, confe- 
quently to exhibit an Epfom, or the like fait of 
a mineral water, or a Glauber fait -, and thus 
to ferve to eftablifh my conje&ures on the origi- 
nal of acidula. T have combined the feveral 
parts of the pyrites with each other, and with 
other bodies * nay, the entire pyrites itfejf. I have 
examined the capita mortna of t\it pyrites^ in the fame 
pi^njier as the pyrites i%fclf: in particular, I have 

mixed 
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the fyrites ; fometimes with fal ammoniac, where- 
by I have procured the faffron iron-flowers ; 
fometimes I examined it by detonation with falt- 
J>etre, in order to find out the different propor- 
tions of its inflammable earth : and laftly, took 
a great deal of pains in allaying it, by employing, 
as additions^ various forts ot earths and ftones. 

Volcanos and Zbernue* are, in a great meafure, 
owing to the effe&s produced by the pyrites in the 
bowels of the earth. As it is well known that iron 
and fulphur perfe&ly, and with eafe, take fire along 
with water. By means of thefe it. wa9, that the 
elder Lemery attempted, in the fmall way of expe- 
riment, to imitate the effefts of volcanos and earth- 
quakes. And for this purpofe he ground iron 
and fulphur, which, with water, he made into 
a pafte ; which, after (landing for two or 
three hours in the open air, began, without any 
application of fire, to grow remarkably warm* 
then hot, at length to heave and ferment 5 and 
thus the mafs, in feveral places up and down its 
furface, came to have feveral cracks and rents, 
thro* which there tranipired a fume, which proves 
only warm in fmaller, but actually takes fire in 
larger mafles, as of thirty or forty pounds* From 
this experiment he attempted to account for the 
burnings of Vefuvius, ALtna, (£c. And with that 
view he proceeded as follows. " I put, fays' he, 
* c fome of this mixture of iron and fulphur, both in- 
cc to larger and fmaller, and into taller, narrower 
" pots; and the matters, as lying there more 
" clofe and confined than in earthen difhes, be- 
" came more violently heated and heaving, and 
" in part Iprung out of the pot. Further, in 
" fummer- weather I filled a large pot with fifty 
%% pounds of this matter, and covering the pot 
** with a linnen- cloth, buried it about a foot deep 
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« c in a hole in the earth, and covered all with 
** earth. In about eight or nine hours after, the 
" earth beginning to heave, heat and fpring up, 
<c there burft out a fulphureous hot fume and an 
,c a&ual flame, which enlarged the rents, and a 

* * yellow black powder fettled fuperficially round 
* 4 about them. The earth remained a long time 

* * warm : and when I came, after this, to dig 
%t out the pot, I found remaining only a black heavy 
* c powder, &c. This procefs fucceeds better iir 
*< fummer than winter, as the fun's heat may 
<c be fuppofed to have a better effeft on the ful- 
€C phur and iron." He then proceeds to ob- 
viate fome obje&ions. As, i. Whence volca- 
mos come to have their air, without which there 
can never happen any accenfion. 2. How a- 
midft much moifture, as the water of the clouds, 
the matter of thunder and lightning, fhould come 
to take fire : as to the firft, 'tis eafy, fays he, to 
conceive that the earth, a porous, permeable bo- 
dy, is equally filled, as it is invironed, with air, 
The fecond he endeavours to explain by means of 
that experiment, where, in making iron-vitriol 
with the acid of vitriol and common water, the 
Jumes arifing from the glafs body take fire, and 
burft out into aftual flame, by approaching a 
candle to them, as though they were fpirit of 
wine, notwithftanding thefe inflammable fulphur- 
particles are envelop'd in water *. 

Laftly, As to Tberm<e, or hot fprings, I ima- 
gine no one, acquainted but fuperficially with 
their internal conftitution and nature, will call in 
qtfeftion their partial orgination from the yellow- 
ifh or fulphur-iron pyrites ; I fey partial^ and not 
total origination ; in regard that thefe, in parti- 
cular the aciduLe % as the Caroline y &c. carry along 

with 
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jrith them fome highly predominant and capital 
matters, namely, a lixivious fait, and a calcarious 
earth, which cannot be fuppofed to be derived from 
any one fort of fyritef ; but % probably, if not from 
pommon fait, from lime-ftone ; and if not from 
this laft, from fbad, which is a calcarious fort 
of ftone ; and if not from fpad, from fo fatty 
an earth and ftone, as that from which the 
aluminous lijpe-parth is generated. For, who 
is npt convinced that thefe fprings generally con- 
tain fomething vitriolic, which remaining un- 
touched by the lixivious fait, exhibits a formal vi- 
triol ; or, in other words, its acid fait may be made 
to feparate from the alcali ; and thus form a bit- 
ter fpring-falt, its metallic earth falling as an ochre 
to the bottom. And fulphur itfelf formally efflo- 
refces about fuch mineral fprings, as thofe of Aix- 
faCbapelle in particular. Now fulphur, the vitri- 
plic acid, and a metallic ochre, are parts derived 
from $yrites 9 and not frojn ftone-coal or bitumen. 
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CHAP. II. 

- Of the Names* of the? Pyrites. 

IN natural hiftory, and more efpecially in the 
foffile kingdom, fancy rather than judgement 
appears to have determined the names of a great 
variety of bodies : thus to imaginary or acciden- 
tal Qrcumftances the Dendritis, Selenites, Myrrbi- 
nitest JStites, Aftroites^ Bufanites 9 with many more, 
owe their refpe&ive denomination. With reipefl: 
to the mineral under confideration, its name, py- 
rites, or fire-ftone, has, above moft other fbfiils, 
the good fortune to be equally juft and expreffive. 

It is called a ftone in the fame fenfe, as all ores, 
that are not .quite Ipungy and friable, are fo deno- 
minated from their hardnefs, weight, and clofe- 
fleis j for inftance, lapis arts, lapis ferri, copper- 
ftone, iron-Hone, G5V. however, we are not to con- 
found it with the born-ftone [flint] which is ufed 
for fire-arms, and at this day commonly called by 
the Germans fire-ftone. 

Pyrites more efpecially derives its name from fire, 
as it contains a larger (hare of fulphur, which is the 
pabulum df fire, than moft bodies in the mineral 
kingdom : not indeed more than all ores, feeing cin- 
nabar and antimony ores, alfo ftone-coal, partake 
confiderably of fulphur •, neverthelefs, it claims a 
preference in this refpeft to all ores of a ftoney na- 
ture, which the three abovementioned cannot be 
properly deemed, on account of their friability, 
and extreme loofe texture. v In 

* It is but jafticc to the author to take notice that, under 
thisthead, he has (hewn great affiduity, and difplayed more 
than a comirion fliare of learning, in tracing the I tymologies 
of the feveral names applied to Pyrita. Thefe, however cu- 
rious, are apprehended not the mod ufeful parts of this work j 
for which reafon the tranflator acknowledges that he has taken 
greater liberties in his abridgement of this chapter, than in any 
other. 
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In High-Dutch pyrites is called kits\ whence 
this term is derived is not very eafy to determine ; 
perhaps the firft inventor of it had in view the kit- 
fel 9 or flint- ft one, as kits and kie/tl are fo far ana- 
lagous in that both ftrike fire: or it may well 
enough be derived from trkitftn, to chufe, as that 
ftone or rock is, in mining, to be cbofen before all 
others, where fuch a fulphureous vitriolic iron and 
copper ore offers, feeing the kits can lead the min- 
ers, as by a clue, to the wiftied-for labyrinth of 
gold and filver veins : alfo, when two undertakers 
have branches of veins running together, and af- 
terwards feparating, and coming out of the com- 
pafs of the (hare, the elder muft cbuft, or pitch 
upon a branch, which he cannot readily do with- 
out kits f. But fhould neither of thefe derivati- 
ons be approved, it yet may be allowed to pafs 
for a venerable old German mine-term, till its ge- 
nuine etymology can be afcertained. It is at lead: 
fo common a word among Germans, that I know 
of no province, in which the language is fpoke 
with propriety, where it is not in ufe ; only with 
this difference, that fome are not accuftomed to 
apply it to fuch fyrit* as are very coppery, or 
highly arfenical : for inftance, at Friberg, the for- 
mer are called copper ore, the latter mijjpckel^ 
with thefe the term kits is wholly dropt -, while 
others, particularly at the Hartz, are wont to call 
even the richeft copper-ore kits, as, copper-kits. 

The Arabians ufe to this purpofe the term fhar- 
cafita^ marcafite, which the Germans alfo have, 
from the Romans, in fome meafure, adopted. 
This appellative, though, ftri&ly ipeaking, it is 
not, under certain circumftances, improperly ap* 
plied to the fubjeft here treated of, has been made 
ufe of, by different authors, to denote fuch ' a vaft 
variety of mineral fubftances, as well artificial as 

natural, 
+ ^^^/*« JBcrg-butt Spiegel [Mine Mirror] i. 4. c.4. §14. 
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natural, that it ought not to be received but withf 
fbme caution, and under many reftri<5tions. The 
druggifts feem to underftand by it biftnutb, and the 
alchymifts, who indeed generally affedt confufion 
and obfcurity, have made it to exprefs not only bif-< 
tnutby but alfo regulus of antimony ', fpelter, and moft 
of the known femi-metals. Among the mine-men, 
particularly thofe of Mifnia* by marcafite y accord- 
ing to the beft information I could get, is meant 
our pyrites* or kits ; not generally, but only when 
finely angular, fmooth,' and especially of a cubical 
form, and of a gold- glittering caft. On the con- 
trary, another, though broke off from this very, 
piece, which in the frefh break has the very fame 
colour, and which affords the fame contents, if it 
happens only to differ in the external figure, is not, 
on any account, allowed the name oimarcajite. 

Under the like circumftances of confufion an4 
ambiguity, the term Magnefia has been introduced 
into the hiftory of the pyrites \ particularly by al- 
chymical writers, as Flamellus *, who gives this 
denomination to the pyrites Achat* y and Bohnius -f- 
iifes the fame expreffion (with the addition of Vi- 
jriolata, on account of its eafy refolution in the air) 
to denote the Heflian iron-earth, which is a rea£- 
and indeed a firft-rate&Vj. However, among miffe- 
people, and in common language, the term is 
very little, if at all known, except with the gjafs- 
makers, who mean by it a martial mineral, more 
commonly called brown-ftone, of a dufky colour, « 
rather inclining to black, and fpicular, like anti- 
mony. Its ufe in the glafs-houfes is to give a due 
whitenefs and tranfparency to the better fort pf 
glafs : the potters alfo employ it in glazing their 
manufa&ures. In Italy it is known by the name 
of Manganefe. But though the ^ord Magnefia is 

noi 

* Theatr. Chym. T. IV- p. 863. 

f Bohnii Differ;. Chym. IV* p. 108. : ^± 
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not generally made ufe of, and has often been inju- 
dicioufly applied, to fignify pyrites, if it be confi- 
dered, that many fpecies of pyrita powerfully at- 
tract the air, which is the molt natural fort of vi- 
triolifation, this appellation, derived from their 
magnetical quality, will not appear altogether un- 
juft, or improper. 

Bernh. Caefius §, andFeftu&Pompeius, feemto 
have been deceived by appearances, and to have 
meant a pyrites, by what they have called an Au- 
ricbalcum fqffile, or a native foffile brafs. Ulyffes 
Aldrovandus ,has clearly difcovered the miftake 
of the latter; a miftalce, that nothing but a pro- 
found ignorance in mineralogy could have occa- 
sioned. 

Igniarius, lapis, luminis, fire-ftone, light-Gone,* 
are names more juftly appropriated to kies, or py« 
rites ; feeing by a fmart fudden ftroke againft fteel, 
they emit fparks of fire and light, that manifeft 
themfelves by the accenfion of gunpowder, tinder, 
or fuch matters. However, pyrita differ in this 
refpeft, according to their contents; thofe that 
partake moft of copper, afford the feweft fparks, 
and by how much more they are impregnated with 
iron and fulphur, the moft ; though even the white 
arfenical pyrites, or miffpickel, that yields no ful- 
phur, will exhibit fome fire. 

From hence the Germans have given to pyrites 
the name of Buchen-fiein, fire-lock-ftone, as it was 
formerly ufed for fire-locks : but in order more 
effe&ually to anfwer this purpofe, care fhould be 
taken to chufe fuch as are the hardeft, moft denfe, 
and capable of being worked into a proper form. 

Mart- 

% L. I. C.9 p. 130. , 

jj Quando Feftus Pompeius fcripfit auricbalcum in montibut 
naici, proculdubio non elf locutus de aurichalco, arte parato, 
<|uod ex aere et cadmia conficitur, fed fortaflis hanc Pyritem 
intellexit, qui aurichalcum perbelle renmlatur, Aldrov. Mu- 
feum, L.VI. c.3. p. 54. 



Digitized by 



Google 



16 7& NAMES 

Mart-flein is another denomination of pyrites, 
and far from being attended with any impropri- 
ety ; as its etymology may be deduced from Mars, 
or iron, and this foflile is principally an aftual 
iron-ftone. 

Vulcan, the god of fire, being under great obli- 
gations to the pyrites for his beft fuel, as appears 
from thofe huge elaboratories in mounts Hecla, 
JEtna, and Vefuvius, the fubjedt of our prefent 
enquiry has been honoured with the title of He- 
pb*efticus, or Hypefiionus. 

As iron makes a principal part in the compofi- 
tion of the pyrites, fideritis, riA^r**, iron-ftone is 
no inadequate appellation > nor, if its igneous qua- 
lities are duly attended to, can pyropus, pyrobolus, 
pyrimacbus, terms ufed by fome of the antients to 
iignify the fame thing, be thought very improper. 

Otbonna, according to Gefner, is a copper-co- 
loured ore in Egypt, which Aldfovandus takes to 
be the fame with lapis luminis, and Ariftotle's pyri- 
macbus : — Jtrament-ftein, or vitriol-ftone, has alfo 
been numbered among the denominations of pyru 
tes ; but of this laft appellation more hereafter, 

Cordllus % coral-ftone feems to be mifapplied, 
when appropriated to pyrites, feeing though the 
rock wherein it lies is often found red, the genu- 
ine writes never exhibits that colour.* 

Cbalco-pyrites is an ufeful diftin&ion of the cop- 
pery fort : nor is the ajjius lapis, or as Agricola 
exprefles it, Aft* lapis five lapis ex Ajia, ubi naf- 
citur fdrcopbagus ; that is, where the flefh-confum- 
ing ftone grows, altogether improper, as the cor- 
rofive power of vitriol is well known. 

But it is high time to have done with mere 
names ; let us proceed to what it is hoped will af- 
ford more real inftru&ion, which, to the iitmoft 
of my ability, is intended in the fucceeding chap- 
ters. 

CHAP. 
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CHAP. III. 

Of the feveral Species, of the Pyrites. 

pTRItESy or kiesj in the fenfe we are to 
take it, is a mineral or ore, partly white- 
grey, partly yellowifh grey, partly brafs-yellow ; 
having for its conftituent principles a metallic, 
namely, an iron earth, which is its proper charadter- 
iftic ; a volatile matter, as either fulphur or arfenic, 
or both, tho* the former prevails more frequently ; 
fome forts are found xo partake larjgely of copper, 
with which is generally round a mixture of filver, 
but in a very fmall quantity, and fometimes an ap- 
pearance of gold, tho* this is rather imaginary. 
The pyfita are commonly worked for fulphur, 
arfenic, fandarach and vitriol, the laft of which 
ought not to be looked upon as an original 
principle, but as a production confequent of the 
combination of the other principles. 

The parts of the pyrites may alfo be confidered 
as they are either eflential or incidental. With re- 
fpedt to the former* there is properly in nature 
no more than one fort of pyrites 5 for in all there 
is iron, and this iron is the primary conftituent 
part ; every pyrites being an iron earth, either 
iulphurated, or arfenicated, or participating of both 
at the fame time. In an incidental view, pyrites 
are diftinguilhed, 1. with regard to their metallic 
contents. 2. Their fulphur and arfenic. The for- 
mer may be divided into iron and copper pyrites^ 
the denomination being here taken from what 
conftitutes the greateft part of this compofition. 
AtFriberg, ^.copper-pyrites denote fuch as yield 
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one, two, or the like fmall number of pounds 
of capper, and called at Friberg copper-ore. Thus 
were copper-prit* diftinguifhed by a peculiar 
name, whilft the iron-pyriu lay negle&ed, unde; 
the fimple denomirtation of pyrites^ or Jtone-pyrites, 
or fulpbur -pyrites , without any diftindt appellation 
that fliould denote the offence of it* At Friberg 
all fuch are ironpyriu as hold little or no copper. 
.That kind called goU pyrites* when accurately 
examined, as I hare done ail of them, proves 
either a highly coppery forti or the common 
pyrites^ (hewing externally of a beautiful gold* 
colour ; theft are particularly ptocured (torn 
Hungary, and have groundlefty railed extraor- 
dinary expectations. Tho* when any gold or 
filver is procured from pyrites* it may happen ei- 
ther from the fpangles or threads of thefe me* 
tals, or from a genuine fiiver-ore being unoblef-v 
vedly. intermixed with the fample under proof: 
Again, Mod have been apt to be impofed upon 
by the gpld. cohHjr cafl: of the fample, whence 
the ancients caiied it pyrites- Ourn* cokris. After 
all*, the gold generally procurable by fuch 
proofs is very inconfiderabkivnay^ what is to be 
irtet with in almoftallmijieral glebes, and in mod, 
if not all filver^ for procuring which no pyrites was 
ew particularly employed* 

Much the fame we may fay of what is called 
fther-pyrites\ the fame cautions' are necefiary to 
prevent being deceived by the colour; in regard 
the rdfspickd or arf£Bh*pyrifi^>thkt u >is, the white 
pyrites, by the ancients called pyrites argmteice* 
ioris, comes properly under that dtftin&toii, tho* 
ufually^ holding the leaft filver; in- comparifctt'of 
the yellowifh and > yellow; and I tho' almfoft all 
pyrites hold fome* filveri yet it may be queried, 
whether it doesfo< as a pjritpSi without' die in- 4 
termixture ofanfo^fweigo vein. The mtne^ 

fecre- 
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fecret&ry, Mr. Liddtwer, a perfon extremely well 
(killed in the. bufmeft of minerals, (hewed me 
fometime ago at Drefden a fteely clofe pyrites-die 
from Norway, from which there iffii^d , a pretty 
large thread of native (ilver: But this (ilver we 
multiiotconfider as growinjg out; Qf the body of 
the pyrites Jbut as (bmethin^exiftiijg previous to; 
andencompafled by'tHe#n/i«,and which probably 
might have had its root 6r origin ma quartz 
or /pad, as fuch a body a6tiially adhered to it, 
and in fuqh> native (ilver often lpdges ; having 
myfelf had from Norwav* qiiartzg or flinty {ample* 
clofeiy intermixed with foils of fijver, under the 
tide of a Jtlver-pytites* thcf nothing of a pyrites was 
obfervable thereon. 

From the other contents of the pyrites have 
arifen the appellations .of fulpkur* vitriol^ arfenic 
and fandaracb pyrites* and .accordingly pyrita have 
in fome mfeafare .befen forted; jn particular, fuU 
phur and vitriol pyrites .is a* diftin&ion with-, 
out a foundation •, feeing all pyrit*, containing 
fulpHur, yield vitriol too ; and all yielding vitriol, 
muft Aecds have *held fulpRur : {rot it is proper to. 
ob(erve ? that they muftJbe fira worked for their 
fulphur, then for their/vitriol;, and that pyrites ^ 
once worked for vitriol, irretrievably lofes its ful- 
phur. So that .this divifion „of pyrites, has only 
ferved ' to mtroduce errt>r and miiconception into 
thefubje&j as if - chefe .were quite diftindt fpecies 
of pyrttesy and that *fome : pyrites, held vitriol f<?r- 
mallyi and sin their pative* competition, in manner 
as moft^-oif them do fulpKur. Tho* this is not to- 
be taken ftri&ly neither, as thefe are fome at- 
tending circumfl^nces to juftifyfuch a divifion, 
for the fake of illuftration, tho* not of neceffity : for 
inffance,at 6eyer m Meifnia there ve chiefly two 
forts q{ pyrites y the one of Catherin-mine at jbhan- 
Georgen-Stadt; the other, 6f the pyrites groove of 
C 2 Geycr 
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Geyeritfelf: from both which fulphur may bt 
driven or procured j yet it is actually worked from 
the firft fort only; as, the other, on account of 
its greater impurity, and confequently large heap- 
work, and the tedioufoefs of working it, would not 
compenfate the trouble. On the contrary, there is 
vitriol procured from both forts : from the firft, as 
the fulphur ^nd vitriol are alnpoft at once worked 
for, or the advantages of working the fulphur exceed 
the vitriol expences : from the fecond fort, as the ex- 
pences of defulphuration, wherein the proper fur- 
naces, and veffels, and attendance come high, are 
fuperfeded, and the. ore only prepared by a courfe 
of common roajting. Now as that fort from the 
pyrites-groove, on account of its foreign admixture, 
which is chiefly an iron-ftone, is not worked for 
fulphur, it may with fome propriety be called a vi- 
triol, andnot afulphur^yr//^, and may in fome mea- 
fure be oppofed to the other : might not therefore 
the perfons, who firft applied thefe names, have a 
regard to the ipontaneous vitriolifation of that fort, 
and imagine them to have vitriol only, and no 
fulphur ? Now, from my own fmall experience 
in thofe matters, I look upon all pyriu containing 
fulphur, fpontaneoufly to rcfolve to a vitriol, tho* 
many flowly and with difficulty ; the feweft, 
with difpatch and eafe. Yet it might be allowed* 
to call thofe that inftantaaeoufly vitriolife in their 
entire fubflance, without any refufe, out of eminence 
vitriol-pyrites; as theHeflSan iron-earth, for inftance, 
called alfo Magnefia vitriolaPa * and in general, the 
pyrites confifting of iron and fulphur, without any 
other admixture, and of a round figure* 

The divifion into fulphur and arfenic pyrit* 
is better grounded. Of the firft fort are all thofe . 
at the mines and findting-huts, called fimply py- 
rites, and employed for procuring that regulus, 
called crude-Jiqnj, fulphvr, &c. Again, all copper- 
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pyrites and copper-ores, which tho* with us not 
workM for, yet contain falphur. Tho* arfenic-py- 
ritesy in its metallic contents, efpecially iron, coin- 
cides with the other, yet in its volatile part 
it differs greatly. And tho* fulphur and arfenic are 
often found together in pyrites, yet there are fome 
without any arfenic at all -, and again, not a few 
that contain no fulphur, but only a pure arfenic. 
Further, tho* fulphur and arfenic readily unite, yet 
are they never produced the one from the other. So * 
that this divifion, in preference to the others, par- 
ticularly the foregoing, may be permitted as taken 
not fo much from the different matters for which 
this fort is worked, as from their different principles, 
and feems to have fome foundation in nature. At 
Friberg tho* we ufe not the term arfenk-pyrit^ytt 
we denote the fame thing by mifspickei or &bite-py± 
rites. *Tis here to be obferved, that "lift blacli 
arfenic-pyrites or fly-ftone, is not properly of this 
clafs, as being entirely fugitive, without leaving 
any fixed earth behind, and confequertfly having 
one part only of the eflerfce, and not thfe other 
fixed, metallic principle of a pyrites-. • . v 

The appellation ftniamch-pyrit*$ s has intro- 
duced numerous mfftakesifendarachrs only a 
fulphurated arfenic, or an arfenic *iHge!d yellow 
with fulphur, not having its own peculiar pyrites, 
contradiftinguilhed from*he arftnifrpyrites', >s on£ 
might be led to imagine : feeing' it coriflfts, of the 
very fame parts peculiar to the pyrites j&k\f \ only 
that thefe are feldom lodged together in* a du$ 
proportion, to fit them tote worked for fandarach, 
without making fome addition*. In moft fulphur* 
pyrites there is at laft procured afmati quantity of 
iandarach (as moft of them hold fome arfenic) and 
but a little; and that either 'in the cobrfe of 
purifying the crude fulphur* as is obfervable from 
the beautiful tranfparentv ruby-red fubltmate 1 , and 
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orange-coloured powder, or from the refldae or 
fulpbur-Jlags, as they arc called, with or without 
further treatment; or alfo in the roafting-huts, 
which generally appear done over with a red fort 
of glazing. Some pyriu yield more of !t,bot ftill 
in the proportion to their fulphur and arfenic. 
Tho* to fpeak with propriety, it would be a dif- 
ficult matter to find a pyrites, fo mixed by na- 
ture,, as without large additions to yield much 
£mdarach, and not either mostly a fulphur; or a 
pure footy arfenic ; for, to compote a iandarach, 
the arfenic -tnqft predominate or exceed {he* ful- 
phur by about 3 or 4 parts 5 and a pyrites of fuch 
a mixtion is very raw, and what I never myfetf 
obfervcd*' .but rather* 1 that where the pyrites 
greatly partakes of arfenic, the fulphur is^ dqfr- 
cientj and where; on the contrary* tbe fulphur 
is in a fufficient, hot to fay, a large quantify, there 
the arfenfc is not fo. The mfspichel, or white pyrites* 
is therefore, &r the mpft part purpofely mixed) eithfer 
with fulphur- flags otty\ihfalpbuf pyrites, as (hall be 
(hewn hereafteh *Xis true, the white-pyrites might 
be, nay, by fome is -really c^led zfanfyracb-pyritos* \ 
and 'tis potfible there may be pyrit* having fuch 
a proportion of fulphur and arfenic, as to yield 
Iandarach without tiling any additions. 

But the ufual way of -procuring a fandarach is 
to employ two forts of pyrites, the white and the 
yellow, or to ufe, as- additions, ftdpbtir+flags ; 
whence it appears, that fandarach is not a conftituent 
principle of pyrites, but that it confifts of two parts 
thereof, namely, arfenic and fome fulphur; really, 
but diiperfedly, exifting in the pyrites, and run 
together in the courfe pf the procefs for fan-* 
darach. - * 

Smelters have likewife their ftone-pyrites ; to qn- 
dejftand whifch, it is to be premifed,. that fi&ne at 
the huts denotes that crud$, femi-metallic body, 
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or that regulus, concentrated by fmeJring the 
coarfer forts of ores, and denominated either 
from the operation of crude fwelttqg, or from the 
lead and copper, as the one or the other of thefe 
happens to predominate. In the operation called 
crude-workings die fmall or poor, quartzy, rocky, 
mock-leady ores are, without roafting, fcorified* 
drained and concentrated, by means vf the pyrites 
naturally adhering to xht-mxt-work or ore, or of 
what is purpofely added, into a narrower or fmailer 
compass or body, from their othcrwtfe unfeparablt 
gpd barren minerals; which body refembks t 
ftone rather than a metal* The pyrites here em* 
ployed is commonly fidphsr-pyrites^ in particular 
the coppery, n*y, copper ore itfelf, if to be had 
There is nothing extraordinary in this ftone, only 
*he name, pyrites has been given to it by cufom. 

If from the internal we proceed tQ the external 
sonfideration of the pyrites, we ihall find them of 
yarjous figures and colpura ; *s round, angular, 
oblong, flakey, &<. and white, yellow, &c. 

The figures of pyrites being extremely various, 
thfi fpllowiqg are the principal ; 

j. Pyrites idsomortbos .$ which is, 1. fpherkai, or 
h^ni/phfricaj ; in this laft form it is generally fqmA 
radiated and lamellatad •, oyal, cluftered, crifataL 
*. Angular, confifting of four or fix fides; 'and 
this lafl: cubical or ppflulated, oblong, rhomboidal, 
cellular, or honey-combed % of eight, ten, twelve, 
fourteen fides, prifiwatical, trapezian or irregular* 
3. Bra&eated or tabeliated. 4. Fiftular or piped. 

JJ. Pyrites fimerpfas. 1. I^ithoxiloidical, as if 
$Wjus,orpyritifiedwood. 2.ConchiticaL s.Coch* 
litical. 4. Cylindrical or Belemnitical. 5. Tut> 
binitical, or Pyramidal. 6. Conical. 7. Afttoi- 

Ofal. 

Thefc v^ious figyres of pyrites are reducible to 
f<?uod and angular > wdefs w? except the foliatec^ 
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and thofe that con lift of parallel threads or fibres ; 
the former appearing as fo many accumulated 
leaves ; tho* not feparable into tables or plates, 
like fpad or Mufcovy-glafs •, the letter, as fb many 
fibres in a mufcle, or piece of wood, tho* not ac- 
tually to be parted into fuch, as having received 
that appearance only from the piece of wood 
that happened to lie near them. Nay, the fphe- 
rical themfelves confift of pure radii or cones, 
whofe ends jutt out beyond the external fphe- 
rical furface, and there exhibit all manner of emi- 
nences, as may be feen by the fmootheft fort, with-* 
out a magnifying glafs j fuch are the Heffian, and 
thofe of Toplitz and Altfattel. But the half-round 
and the kidney formed, as thofe at Friberg called 
cobalt confift not of radii running from a center 
to a circumference, but of lhells or coats, that 
lie upon each other •, or whofe radii run parallel, 
and to different points, confequently forming no 
genuine fphere. Of* the angular, the four fided is 
the rarer fort ; ftill rarer is the pyramidal fpur- 
fided ; where a narrow fide ferving as a bafe, the 
other three equal fides run to a point. A fix- 
fided pyrites* on the contrary, is more, nay > 
rooft common of all -, with angles often fo ac- 
curately fquared, as if done by rule. Such I hare 
had in particular from the Bannat of Temefwaer 
and from PretfchendorfF; tho* not all fo exaftly 
fquare, but that there were fome rhomboidal, 
fome quite irregular, with here and there fides 
depreffed, angles often broken off. 

In general, we are to obferve of the cubical 
('the feveral forts of which hitherto mentioned often 
lie together, as at Pretfchendorff) that they chufe 
beds, wh<jre there are none of eight or more fides. 
The fix-fided cellular or honey-combed fort is re- 
markable in this, that the cells are fo adaptedly 
filled with pieces of Glittcr> as to flxew like a fet 
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of loofe teeth, accurately fitting the fides, as if 
fet with the greateft care. 

The round pyrites* as was before obferved, is ei- 
ther fpherical or hemi-fpherical The fpherical, or 
whole round, have in the middle a point, from which 
lhoot radii to the circumference, where thefe radii 
always project, either in fmooth bodies, or in (harp 

Soints, often undiftinguifhable ; and again, often 
rikingtheeye. The hemi-fpherical, which are thofe 
arched, or bulging on one fide only, are partly ra- 
diated, partly coated * both commonly confifting of 
an impure, namely, an arfenical fulphur, and being 
alfo fomewhat coppery ; whereas the whole-round 
are generally without either arfenic or copper, and 
therefore yield the pureft fulphur and iron vitriol. 
Befides thefe there is alfo a broadifh, oval, round 
fort, ufually called pyrites- kidnies ; alfo a botrytes* or 
cluttered fort, confifting, as it were, of pure, fmall 
globules (whither alfo are referable the criftated fort) 
and fuch configurations we often meet with in the 
blood ftone^ or glafs-bead : the cylindrical fort are 
caft in the IheU of that fea-fifh, from which the 
belemnites takes its figure, The cone-round, the 
cccblites, &c. have fome fea-lhells, in which pature 
has lodged and formed them, for the ground of 
their figure. 

Schcuchzer has obferved many of thefe round 
pyrites in Switzerland, waflied down by raifts and 
water- floods from the heights of .the Alps, and 
fupppfed to be lapidts fulminares* thunder-ftones i 
not fmooth, but unequal and rough •, of a rufty 
caft, appearing radiated upon breaking, and glit- 
tering of the colour of gold and filverV But he 
ihould have told us whether it was on account of 
their contents, or their colour, that he calls them 
coppery (jyritas areos) as I have not hitherto ob- 

• Iter, Alpin.'I. p. a. 
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ferved a fpherical pyrites that was coppery. In the 
ifland Staritzo, a like fort, of the fize of orangps 
and lemonsf, is found. 

To illuflxate the figures of the pyrites, in vary- 
ing which nature takes a peculiar pleafure, it may 
be proper to confider thofe of other ores. Gold-ore, 
as fuch, is a rare thing, confequently it is difficult 
to afcertain any peculiar figure of it; the gold that 
is found in certain fands, clays, and other earths, in 
flints and ftones, being rather jn a native th^n ore 
ftate, as in fpangles, foils, and grains. Silver-ores, as 
the giajfy an4 red-goUi/h fort, have their peculiar 
figures 5 though the latter more than the former, fre- 
quently exhibiting ten or twelve fides,but they are 
ofteneft found prifmatical, like long angular ftaves 
or bars, yet or unequal jjuies, and like mountain- 
cryftal, terminating in four or five unequal- ihaped 
olds. *Tis remarkable of giajfy ore, that it ^gener^Iy 
found of a cubical form, ?nd regular enough ; a 
circumftance never tQ be affirmed dther of red- 
goldijb, or any Qtfier ore, if you except lead-glitter 
ox galena, and a kjjyl of Swedify iroi>rjfto#e pf the 
nature qf^glfftfr. The qrhite goldifh ore may be 
iieemed a copper, , rather than a fiiver ore ; and fa 
indeed may the other two, from their yielding 
large quantities of copper. Iron-ore, or^ $s it iq 
called, iron-fieme (to } diftngutyh it frpm iron~py~ 
ites) generally confifts in ftioads or fc^jpflpit?, it* 
fquats or flat veins, exhibiting no pecyliar figure^ 
if we except that called the glafs-be^ or «W- 
/^,«Jjftii\gu^hable partly by ita/pheric&paxdy by 
its hemifpherical figure, apd its brown-red, or ryfle; 
hue, and thpnee denominated bofrptes Wood- (tone, 
$tfow as lip other metal befides iron, is, in its ore.- 
flate, -of a r»m4 figure* incept fbat of iron-pyri- 

^ f -Strife itinerariujn, p. 97. Confer. G. Agricol. ip fol» 
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/^, this circuniftance cannot f be deemed entirely 
accidental^ but as what deferves oiirclofeft atten- 
tion. I^ad-ore, i( efbscially the fort called glitter 9 
(galena) if always '& ; fidod, partly cubical, /pptfy 
oblong and never obferyed of any other Hgure. 
.^That^ peculiarly rare 'lead-ore, which being com- 
mphly.whitifh, j^ey$h, \ and' greenifh, hold's no 
filver, not ijhl^^wn^atTfchopaiH nor formerly here 
at the Tfcherrer, js always prifmatical, and often- 
times flaky, X^ti^M." Tin-ore principally mani- 
fefts itfelf in tinrftpj^e, ^jfo in fome granites. rTlie 
former are moftly regular bodies enough, frppi tea 
to twelve fides ; the latter are" never regular, 
but with unequal angles and fides \ fomeof tjiemare 
, pretty flat on their furface, and with angles, only 
cut a little, or often quite away, and this, either 
quite fiat, qr ,foon running into fharp points. 
Quickfilver-ore^ whiqh is principally ciripabar, 
has, befides its uncommon red colpjir, no^^tive. 
peculiar figure; .though quieKfilver 'j&Ai itlelf, 
by means of ar ^ transformable into a ( tnouiapd 
Jhapes : die jrejafon may bc,.pur ^t*bej^ t alwa^s 
iable to diijtinguiffi it in ores, pr : tb ilrip, it f of ks 
£>a(k ~ 9 tome }t ,fo;ji}s very proftaKJe to \\t con- 
cealed in arfenic, and the likp volatile^ ^^alfic 
bodies/ Antimony-ore gr^y refijmbl^ Qi^pabar, 
life it conjgftipg ^ f^culf ^^^si ^tfhr#& 
difference, thgt in .the latter the Jficula always cup 
parallel, biif in the former tliev often .jyppfar likp 
radii Cpnyjerg^g jo a centre* jfytthzr ^(o^e Re- 
ferable, witjh rq^pe& ta 'dtair conteu^w»lt|bfl 
beautifully red, fteely-clofb cobatt-bfoom • the red 
antimony-ore ; the iron-coloured, radiated wolfram 
of Altenberg in Mifnia > ' alio another ruflet fort 
from the Tame place, whicRT'is highly atjfenical,- 
ppd laftly, federal bU5put^-^res 5 feeing fuc$ (dift 
tioftly maniM a radiated Jesswe/ 
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Precious ftones taiay, with refpcft to their va* 
rious figures, be fuppofed to approach fomewhat 
nearer to the gyrites. The mountain- cryftal, that 
is, the diamond white tranfparcnt fort, as furpri- 
fing as it is common in our mines, affumes all 
manner of figures; tho' the more common be 
either the cubical, of the prifmatical figure ; this 
laft running to a point with five unequal fides and 
angles. Topazes, hyacinths, emeralds, fapphires, 
and the like variegated ftones, generally affaft a cu- 
bical form : Tho* indeed the granate ufually is 
feen to have twelve and fourteen fides (a thing not 
common for the other precious ftones) and never to 
be prifmatical. 'Tis however to be added, that the 
granate (whether all ikndwnot)isfomethingmore 
than a ftone (lightly tinged ; it is rather richly fa- 
turatcd with fome metal, particularly tin, whether 
with gold is not fo evident ; fo that it may juftly 
claim rank arhongft genuine tin-ores. Of the prif- 
matical figure, we find at Stolpen in Mifnia a hard 
iron-coloured, black-grey marble, called Bafaltts(a) 
toudh-ftone * of feven, fix, five, and fometime* 
only four fides, and of fuch length and thicknefs 
as to be fet up on end in the corners of ftreets 
and near houfcs. Of the like figure are the ftones 
near the draining-hut of Grunenthal, in the road 
from Brandau to Ge&au. Of a triangular figure 
are the quartz, or flint of Anliolt,' an Ifland near 
Jutland ; of which the learned in Denmark makd 
mention, but which I never faw> any more than 
other ftones of that : figure '(f). Laray, with re- 
• gard 

{*) Bafaltmderhrcs either from B*roi<{>, I explore or try ; 
«t firpm Bifelria, f a country of Macedonia; and then 'tistb* 
fame as BUaltes. Gefner, p. ai. 

yb) tnfula haec, inquit Olans Borrichius, hi fma Cod&no In- 
finites habet Alices nigros, altos, varios, in fabulo hinc into 
fepulfov at fex tranfveribs digitos in longitadinem protenfos, 
latos 4igitum •unum# pmnej triqwroi* ac; ft omwp artificis 

fuiflenj 
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gard to copper-ores, I have, from manifold expe- 
rience and obfervation, made this remark, t;hat fuch 
pyrit* as yield no copper, are always, rqu$id : \< 
thofe that contain only a. little, of eight fides at 
leaft,, and thpfe that arc richly ftored with. copper, 
commonly exhibiting ten, twelve, and more fidqs. 

Jn 3 word, fo far as siy^xpejience in orep and 
ftones , reaches, no one fort exhibits a greater va- 
riety of figures than the pyrites ; and whatever 
figure nature gives any particular fpecies of bodies, 
fuch it continue* to h*ve ^changed, nature fjeldom 
or ever fvf erving from the rule ihehas once laid 
down to herfeliy in any particular fpecies. For 
inftance, a copper-pyrites is . never round, a pure 
iron-pyrites never angular, leaft.of all polygonal ; 
aglafs-btad never like a glitter -y a tin-ftone never 
regular, &c ,;,The reafons for which muft bene- 
ceflary, not ^ccidiental, and well deferring our care* 
ful attention and obf^ationry for the ftrufture 
and configuration of minerals may be confidered as 
fo many peculiar mar^s zadcriteria 9 from whence 
a better judgment may . be formed of their na- 
ture, and consequently a more diftindl defcnption 
and hiftory of them be attainable, at leaji as to 
their external appearances. 

That divifion and diftinftion ' of fyrit* taken 
from their colour is a capital one ; then I reduce 
them to three forts, viz. white, yeljowifh, and 
yellow. " . . . 

In confidering the colours of mineral bodies in 
general, we are to obfttve fhat ores are metal im- 
pregnated with fulphur, or arfenic 9 or both: and this 
is fufficient to conftitute the form or eflence of an 

ore, 



fuifleut accuminati ; & lateribus plcnjimquc in illam faeiem 
excavatis, ut Jofuse fervfce potuerint cultris faxeis filiorum 

Ifratfl cirrtuncifirm^m imn#ranti. Aft. Haffilienf. T. IV. 
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ore, whatever other accompanying parts there 
may be in it. Sulphur is obferved to reduce the 
white metals, and the femimetals, as filver, lead, 
regulus of antimony, to blade, or black-grey bo- 
dies ; namely, to a glajfy ore, a lead-glitter and an 
antimony ; with mercury alone changing* to a 
beautiful red. The red metals, as iron and cop- 
per, it turns to a yellowifh and yellow mafs, which 
is ovjr pyritts. Arfenic leaves white what' natu- 
rally is fo, and blanches or whitens what is not 
fo. Tin it exhibits in its native white chara&er,' 
as appears from the tin-ftone. Iron it brightens^ 
as we obferve in Mifspickel, whofe native earth is," 
an iron. Copper, tho* naturally red, it thoroughly* 
tinges with its own livery, as fufficiehtly appears 
from highly arfenical copper-ores. Silver it changes 
red, a remarkable inft^nce of 'which we have 
in the red-goldijb ores. For prbducing the yellow, 
brown and black caffi in foriie tin-ftones,' fotpe 
fulphur muft Accompany the' arffcriicj to account 
for an appearance fo oppofite to that of tin a^d 
arfenic. To avoid prolixity, I fhajl only hint,' 
that arfenic and filveV; fulphur ihd qiiidcfilver, '" 
alfo fulphur and arfenic, do together exhibit co- 
lours extraordinary red, . In lead-glitter, gTajfo ore, 
antimony, and rii-goUifo ore 5 , the proximate caufe 
of their, colours lies; in ncJne of the ptfrfs whereof 
thefe bodies c6nfi#,'kut is firft ^rdducedty Snlii- 
, jinjate a^fen and reaftion of thefe patf§ among*, 
themfelves. In the others, : and in many genuine 
ores, we obferve the' parts infrMuced bringihg" 
along with them'their prbpefr colour { particularly ; 
in the pyrites, Wlifefe thfefufphiaf lofes'not its yellow : 
chardfter ; and the iron pyrites turning only a 
little pale from the greynefs of the iron •, in copper- 
pyrites, on the contrary, the colour being heigh- 
. tened, from the common ". experiment of a red 
always heightening a yellow : arfenic is the ma* . 

nifeft 
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nifeft caufe of the whitenefs of the mfspickelj or 
arfenic-pyrites ; alfoof certain copper-bres, in which 
it- exceeds the fulphur in quantity. 

The three above mentioned eapital colours of 
the pyrites are to be taken in a comparative, not 
a feparate view : for, the fulpbur-pyrites being 
viewed apa^t, (hews white or grey ; but placed near 
the mfipickeli its yellow caft fhews to greater ad- 
vantage : in like manner the yellow ceafes to be 
diftinguifhable, unlefs compared with the yel- 
lowiQi; The reafon is; that thefe arc three not 
very oppofite colours,. but eafily running into each 
other, without deftroyinfe, tho* lbwering or heigh- 
tening dne the other : again, they ftand in fuch 
a degree of mutual affinity, that many others dif- 
ferent cannot be placed bttWeen them. Thefe co- 
lours- are to be underftood as entirely penetrating 
into the fubftance and body of the pyrites ; con- 
fcquendy they are not owing to the adjoining mi- 
neral, which indeed often ftrikes the eye in mch *" 
manner, that the pyrites, efpecially if lying inter- 
fperfed^hertiri, cannot well exhibit its natural co- 
lour; fonle caution alio is heceflary to prevent . 
being deceived by the variegated, the red and 
gfeeivthe gold-yellow, the blue, &c. colours, 
which fometimes fettle upon, without penetrating 
into th€> fibres or ftr&^ofthe veins, and areufii- 
ally &Ued copper~Mritos:to which muft be added, 
th&tpyfft* being Idngexpbfdd in theweather, change 
their external colour; whence it is poffible to be 
rilifled tfy that powdery colouredlubftahce, which 
is either ochre ©rverdigreale; arifirig in jtert frorinf 
the ^deftht6oon of the pyrites ? and lying externally 
upon it, wlthout c making a part of its eflence or 
cofrip6fiti6n. 

THft diviffotV takd!' frbm the cdlouf will, upon' 
trtal^c^f^nditotorfy eafy ahddiftindt, but com- 
Iftchenfiire of all the ^variety of the pyrite. There 

may, 
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may, 'tis true, be famples, not perfe&ly coming, 
up to any of the abovementioned three colours ; 
one yellow may happen to be higher than an- 
other, nay, needs muft, as not agreeing in their 
contents, namely copper, to which the yellownefs 
is moftly owing- The fame holds of the yellowtfh, 
wherein often there is no arfenic at all, often very 
little, and often a great deal *, now the arfenic 
lowering or bringing down the yellow, 'tis not 
poffible to fix this colour to an indivifible point. 
The white alone is the mod: conftant colour, as 
being owing to the arfenic * having obferved that 
where it is lodged in the proportion, it bears in 
the arfenic- pyrites* not. only the fulphur, which 
might fomewhat alter the colour, muft be entirely 
excluded, but the copper alfo. But thefe dif- 
ferences in colour are fo very minute, as fcarcely 
to be diftinguifhable ; the three, that have been 
affigned, being to many difficult enough to dif- 
cern with exa&nefs. 

The white pyrites is in effence or nature only 
the poifon-pyrites, the arfenic-pyrites* the tnifspickel 
and mifspilt of Friberg, and in external appearance 
not eafily diftinguifhable from the wbite-goldijb 
ore, the fmalt-cobald\ efpecially the latter, though 
darker, internally differing much among them- 
felves. The genuine fmalt-cob*ld agrees, 'tis.true, 
in its volatile portion, namely, the arfenic, with 
the arfenic-pyrites, but in its fixed portion widely 
differs , feeing the truecobal&fmelts to a beautiful 
blue glafs, which the arfeni<;-pyrites t on the fcore'of 
its iron refufes. Cobalds are of fwo principal 
forts, i. That yielding the fineft (malt, and 
appearing of the darkeft grey, £> as to be e^fily 
diftinguifhable among the mifspickek. 2, A fort 
fomewhat brighter, found alfo among the other, 
in luftre almoft vying with xhtarfenic-pyritts* only 
a (mall master darker thaa it j and yielding by far 

not 
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/not fo beautiful a fmalt or blue colour, as the 
tther. 

The white gcldijh ore, %o which may alfo be re- 
ared the white ore, the fallow ore, and the fallovb- 
vpper-ore, in colour almoft refembles the fine co- 

\ald, only fmoother and thus more gliftering, and 
with the greateft difficulty diftinguilhable from 
the white-pyrites. The white ore, which at the* 
Halfebruke is ufually called a rich copper ore, 
tho* far fhort of the white -goldijh in goodnefs, is 
only a fallow-ore. Fallow-ore, which is a grey 

\filvery copper ore, and fallow copper-ore, which 

is a copper-ore poorer in filver and richer in copper, 

v are generally darker than the white-goldifh ore, the 

fallow copper-ore being the darkeft of all, whence 

' it is eafily known from the white pyrites, 
provided you can rightly diftinguifh it from the 
cobald, particularly the fecond fort, and from the 
white-goldifh ore. There is a kind of antimony- 
ore from Schlaitz in the Voigdand, often fo little 
radiated, as fcarcely to be efteemed an ore of that 
kind, yet of fo dark a grey, as never to be con- 
founded with the white pyrites, the white gcldijh, 
the cobald and the fallow ore. To range the ores, 
hitherto mentioned, by thefevcral degrees of their 
lighter and darker calls, and to begin with the 
lighted, they (land thus : Firft, the white pyrites, 
then the cobald of the fecond fort, next the fine 
cobald, then the white-goldifh ore, the white-ore, 
the fallow-ore, and fallow copper ore. A perfon, 
not carefully ' comparing together and accurately 
examining thefe ores, may eafily miftake, but a 
perfon of experience can directly upon fight dif- 
tinguifh, without the trouble of comparing them ; 
and yet there are real differences, which may afford 
fufficient direction to a learner to make a diftinction 
between fuch ores. At lead the arfenic-pyrites does, 
in regard to the yellowifh, or fulphur ^pyrites, and 

D t0 
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to the yellow, or copper -pyrites % rightly claim the 
title of white-pyrites •, as compared with thefe it 
certainly (hews white. 

The yellowifh and yellow pyrites are not near fo 
hard to diftinguifh as the white. The former is 
a fort confiding of fulphur and iron, and having 
little or no arfenic or copper, and in different views, 
now called fulpbur-pyrites^ again iron-pyrites^ and 
at Friberg (imply pyrites. It mdnifefts a middle co- 
lour between th^, true copper-pyrites^ or the pyrites- 
copper- ore and the white pyritts \ which colour can 
neither be called a white nbr a yellow, but a yel- 
lowifh, and difcoverable upon comparing the white 
and the yellbw therewith ; as in regard to the white 
alone it mud be deemed to be aftually yellow, and 
in regard to the yellow alone, a&ually white; ob- 
ferving to learn to diftinguilh it from the dark 
vein-ftone, the dark ores and minerals in mines, 
as mock- lead, glitter, &c. "where its yellownefs 
cannot ftrike the eye -, and to guard againft being 
impofed upon by the external, often gold-colour, 
which is only fuperficial ; remember to break the 
{ample, and judge of it as it fhall then fhew in- 
ternally coloured. 

The yellow pyrites may be £afily diftinguifhed ; 
its peculiar charadteriftics are the copper and ful- 
phur it holds : its yellow nearly coincides with a 
Jifkin-green*^ which might induce one to call it a 
green pyrites rather. But as iit the colour, called 
fifkin-green the yellow is the ground-colour, a little 
green only ferving as a heightening ; and as the 
fecondor middle fort di pyrites muft have been 
called a yellow and not a yellowifh, which the eye 
oppofes \ and then as the adjunct, green, might 
not have been fo expreflive, but apt to miflead to 
the miftaking it for a very different 6re and 
mineral, done over with a copper-green or verde- 
greafe > thefe are fufficient grounds for acquiefcing 

in 
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in the ihavehieatioftfcd diftin&ion of edlours. At 
leaft the appellations, ydJdwMhandytfUrtr, arefiif- 
ficienfly expreflive, to cttufe no rtiifbtke in tke 
applfofcfton df thefn. And provided We kndw 
hdwfo diftinguifh the white pyrites frdrti the above- 
mentioned white or white grey ores, particularly 
Ite cabalds, which ctafe the greateft difficulty j 
there Will be none at all, upon fight of the yd- 
towifh and yellow, or brfcfe colours in ores, fe- 
eurely ts6 pronoimce fuch bodies real pyrites ; as 
there are neither yellowifh nor yellow ores, that are 
other fttan pyrites^ doftfifting of fulphar, iron and 
copper. 

In fame authors wfc find the appellation wild 
applied to pyrites, Witt? is a term much ufcd in 
mineralogy and applied to waters, ores, rock and^ 
ftorie. Wild Maters are fuch, as weaken or fpoil a 
brine or a mineral water. A wild ftbne or roek r 
whit neither holds any ore or metal at all, or not 
the metal We look fdr. In like manner may Ae 
-pyrites be called wild, when not anfwering our 
purpofe, eithet for gold, filver or copper ^ as a 
gem may be properly called wild, which fails 
either in Colour, purity or firmnefs $ * is foft, 
pale, dirty, plumofe and clouded. 

To the ftorie-pyritesy procured from the operation 
of crude-fmelting, and containing pure fulphur arid 
iron, is ufually 6ppofed the Jpeife~pyrites 9 an affe- 
nical, femimetallic regulus, properly caMt&fpelfe 
and procured from arfenical pyrites. 

The abovementioned divifions of the pyfitis, 
takerf from their nature, figure, colour, &c. have, 
as was faid, their peculiar reafons, arid may prore 
of life in natural hiftory -, not only for underftand- 
ing the old writers, but the different methods of 
D 2* treat* 

* Rofsler's Bergbau fpiegel. p. 1*14, and 151. 7. 
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treating the pyrites itfelf •, the ore-fmelter having 
his Jtonerpyrites 5 the fulphur- mafter, his fulpbur- 
pyrites - 9 ,tht vitriol-boiler, his vitriol-pyrites* &c. 

< tho' they all mean one and the fame thing.: for 
thefulpbur-pyrit* both yield a good crude flone> and 
are alfo proper for making vitriol. . 

The appellations, borrowed from the iron and 

. copper, diftinguifh the metallic contents, and con- 
fequently the grand principles of their refpeftive 
minerals ; but may be apt to miflead, as im- 
plying iron not to be the ground-earth of all the 
fyrites ; and excluding the other principles, viz. 
the fulphur and arfenic, which are quite loft in 
thefe appellations. The external figures do cer- 
tainly denote forpething peculiar, which the 
colour may not; for from my own experience of 
various pyrit*, I may boldly affirm a fphcrical fort 
always to contain pure iron and fulphur without 
any the leaft copper or arfenic •, yet hence it follows 
not, that the angular pyrit* always hold copper, 
feeing they partake of iron equally with the round ; 
nor can we always diftinguifh whether a fample 
under examination be a part of a round or a half- 
round pyrites, which laft holds copper confiderably, 
pr at leaft is not unmixed with arfenical parts. 
Confequently, fo far as i have hitherto confidered 
the matter, 1 find myfelf obliged to drop the figures 
and adhere to the colours, ,as affording the mod 
proper divifion of the pyrites, and better denoting 
their internal properties,,, which the figures rareiy 
do-, the white pyrit* undoubtedly containing arfenic, . 
the yellowifli, fulphur, the yellow, copper. And 
a perfon much converfant in ores, will, upon fight, 
be capable to pronounce, whether the former con- 

• fift of pure iron, or, of copper too, and the pro- 
portion of each ; the bufinefs in this cafe refting 
on the various degrees of one and the fame colour, 
not to be defcribed by words, but learped by a 

repeat- 
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repeated infpe&ion and companion of famples. 
The following circumftances however may help 
our obfervations thereon ; the more the yellow 
inclines to a fiflrin-green, the more dead and lefs 
gliftering it is, and the clofer more clear-grained 
and firm the fample, richer the pyrites proves in 
copper. 

It has been already remarked that the whitenefs 
of the pyrites is a fign of its arfenic, and I might 
add of its iron too, but that there is a fingle, yet 
rare, inftance ftanding as an exception : at Chemnitz 
or Stolberg in Mifnia, there is a whitifli pyrites- 
copper-ore, holding at the rate of £40 the quintal, 
plainly diftinguifhable from mifspickel^ in its pale 
colour, compa&nefs and firmnefs, tho* in a man- 
ner not to be defcribed •, however as its whitenefg 
is owing to its arfenic, it ftill remains a general 
propofition, that arfenic imparts that colour-, tho* 
it be difficult to diftinguifh the whitenefs fattened 
on the copper in this uncommon inftance, from 
that on iron in the mifspickel. 
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C H A P. IV. 

Of the Beds of the Pyrites. 

TH E yellowifti or fulphur pyrites is met with 
in all manner of ftonc : i. in quartz or flint 
it readily lodges •, this very clofe, firm ftonc ge- 
nerally affording beds, and direfting to ores, that 
when once difcovered, the Miner imagines himfelf 
to be, if not in the aftual poffefiion, yet in the 
tolerably certain hope of meeting with an ore ; it 
alfo forms thsfelvages* of Veins, and encompafles 
the pyrites as fo many fhells or coats. The pyrites 
often adheres externally to quartz, as if run or 
melted upon it, or flicks lik« grains or buttons, 
or like fand ftrcwed on it ; as is particularly ob- 
fervable in the beautiful colours of the copper- 
pyrites. 

2. In Marbles, called in the language of Miners, 
horn-jione^ and refembling quartz \ except that 
the former are generally white, feamy, veiny and 
flakey ; the latter for the moft part coloured, 
as brown, yellow, red, grey, black, &c. and more- 
over are not fo remarkably veiny, but clofer and 
confequently fitter to work. I have more efpecially 
obferved the pyrites on red and yellow jafper, 
chalcedon, and the like, which are not unduly 
claffed amongft marbles. 

3. In 

* A vein has its bed and cover of rock, both which are 
parted dr difcoritinued on theiides of a vein, and thefe fides 
covered with quartz, or with a finer kind of mold ; and this is 

what Miners call the fcfoagei. 
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g. In /pad which is ciire&ly oppofite to quartz, 
being a flakey, crumbley, fhivery, calcarious ftone, 
more frequently entirely white, but fometimes of 
a brown-red or rufiet, as well as of other colours, 
and fofcer than quartz ; fo as to bear being 
: lhaved with a knife, nay often with the finger- 
nails ; whereas quartz often approaches to a 
diaipond in hardnefs ; tho* /pad be heavier than 
guprtz, to a degree of giving a ftrong fafpicion of 
its holding a metallic body, little or no metal hath 
hitherto been procured from it •, chis fpecies of ftone 
having conceived more of the mercurial, metallic 
earth than of the quartzy, glaffy, firft earth of 
Beefier ; now in and upon this /pad the pyrites, ag 
readily fixes, as it is common in our mines. I have 
had feveral inftances of pyrites in tinny vein-ftone # 
where M.ufcovy-glafs, a fpecies of fpad 7 ufually 
breaks. 

4. The pyrites lodges alfo in lime-ftone, gypfum, 
£jaba.fter, &V. Not vein-wife^ but rather nefi-wife^ 
and kidney-wife^ unlefs where other veins, carrying 
along with them pyrites^ happen to traverfe ; as 
appears from the calcarious jhoad of the Schlofs- 
berg near Toplitz. 

5. Shiver not only holds copper-pyrites, or 
copper pyrites-ore, as being what is common to it m 
but ^lfo iron pyrites ; there having been fent line 
a fample in particular from the Shiver-quarry 
near Goflar, where it forms a genuine flat-layer 
or fquat. 

6. Pyites lodges alfo in ftone -coals, a thing 
not to be wondred at from their great affinity, 
as both have fulphur in common, which abun- 
dantly appears from the ftone-coal works at Pef- 
terwitz. near Drefden 

7. In iand-ftone, of which thofe brown-red* 
oahry, iron-ruft nafts ohfervable intone quarries 
nee fufficieot evidence : and in particular at Burg- 

D 4 thanne 
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thanne in the territory of A nfpach wc find a dark*, 
ochre brown ftone, concreted of land, or a fand- 
ftone and pyrites particles of the fize of hemp feed, 
fome fmaller, feme bigger, of eight fides. 

8. Of pyrites \n lime-tione we have inconteftable 
evidence from the famous lime-Rone quarry of 
Querfurt, from the Schlokberg of Toplitz, and 

»in particular from the Pcyerberg in the territory 
of A nfpach, immediately beneath the under-turf 
earth. 

9. In loams and clay pits pyrites is often met 
with •, the Heffian iron cardi Ihews this : and the 
PretzfchendoriF pyrites lies towards the day-fquats 

.in a fatty, talcky vein-ftonc. 

io. We find pyrites in a kind of marly ftone, 
a fatty, clear fort ot ftone-earth, commencing a 
ftone, yet not ceafing to be an earth ; as may- 
be feen at Toplitz, and from a large quarry at 
Cottitz in Bohemia. Pyrites lodges alfo in gemfs, 
a foft, flakey ftone, lying between the inner, hard 
rock and the outer garden mould. 

11. Pyrites we find in that rocky vein-ftone 

• linking out to the dav, called by miners kmuer, 
and to be denominated a wild, barren, dead (tone, 
from its not yielding any metal. 
. .12. Pyrites ufually manifefts itftlf in and near 
all the wrecks or remains of the Deluge, but 
oftener in the fragments of minerals than ve- 
getables ; and in what are called the muffel, peri- 
winkle and horn Works -, as the country about 
the. Wirtcmberg Bath at Boll plainly fhews in a 
vail variety of iamples. . And Dr. Balthafat 
Erhard of .Memmingen has furnifhed me with 
Samples of cornua ammonis^ pettinites Y cochlites* con- 
cbites, belemnites, lapides judaici^ &c. either filled 
or-over.-iaid wich pyrites. And indeed it is found 
not only in and upon petrified pieces', but on 
iuch.as have remained unchanged, only become 

fome- 
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fomewhat calcarious, tho* ftill retaining the n&uj-e 
of their proper kingdom. I have procured from M. 
Rofinusof Munden a piece of pyrites^ thatmanifeft- 
ly lhfewed it to have peen wood, not only by its 
texture and growth, but actually having fome of 
its original adhering to it ; tho* a muflel or pther 
(hell is by its nature better adapted for the con- 
ception of ore -weatherings or damps, even in its 
unchanged form : and Lifter {a) mentions a 
pyrites ligneus in Ireland, fuppofed to have been 
afli-wood, turned to a load-ftone of the firmnefs 
of marble. 

So that there is fcarce any ore or vein without 
the pyrites conftituting either a principal, or at 
leaft an incidental, if not the whole part of the com- 
pofition. Gold-ores we have properly none in 
Mifnia : and as to the ' foreign, namely th$ 
Hungarian, I can form to myfelf no regular con- 
ception thereof : I hare been (hewn a fample from 
Schemnitz, yielding fome filver, but upon a nar- 
rower infpe&ion there appeared a variety of veins ; 
as I have often obferved glajjy ore, 'red goldijh ore; 
glitter^mocklead^ copper pyrites \ iron-pyrites^ yellows > 
blacks^ goofe-dung ore, cinnabar bre, all within the 
compjafs of a fmall ftone, weighing only a few 
loths(^) or fome, of thefe forts lying one on the 
other, and fo intermixed as often to be fcarce di- 
ftinguifhedbythe e^e tho* affifted with glafles. This 
I have obferved that the copper -pyrit<e of Hungary 
anfwer beft. But if I take to a!ffay for the perfect 
metals . a pure iron, and 1 thus an entire clean 
fyrites *(for the copper yield does not properly 
belong to the effence of the pyrites) as I have had 
fuch from Schemnitz I have found the refult to 
bejnothingat all. But under the appellation gold- 

ore* 



{*) Dc Fontib. Med. Angliae. p. 23. 
{6) A loch is half an ounce. 
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oce we mutt not include a corporal, native gpld, 
winch particularly in Tnanfilvwiia we fiirprjtfingjy 
Qhfcrve iproutiog out of, or wedged imp a clew 
quartz? without the leaft diftkiguilBable trace of an 
Qte or vein lying near it, as being already a native 
metal ; whereas an ore, on the contrary,, holds the 
metal ia ajquifce different fora^ being blended witfe 
various fulphureous, arfenical and other matters. 
There i*a .certain kii^d of quartz or flint exhibiting 
gn its iUTures a njfty fort of iron, which might be 
taken for a gold- ore: but 'tis to be doubted, 
whether this rufty matter will, after parting tfee 
gpld-fpangles froixvit, yield any metallic contents : 
apd 'tis known, that a native metal may lie in 
mixtworM in fo light and tender a form, or by the 
operation ,of flumping be fo reduced to a duft, 
as*that the noble metal Qanppt Jhe Jkdged* 9 but 
be carried away by xbe ftream, and lodge 
among this ferojgineous mattex, (which is taken for 
proof And as to the eduction of gold out of mixt- 
work of more than one fort of pre, infeparably 
run into each .other ; the queftion will be, whether 
the edu&ion depends on one alone, or two or more 
of thefe ores ; or whether it holds not here, as with' 
many minerals, nay pure earths, which of them- 
JSblves containing nothing of the noble metals, yet 
mixed with other ores, which ,alfo feparately give 
nothing or contribute but a certain proportion, 
prove yieldy^ as I have with certainty experienced 
of .chalk in particular, and other forts of earth. In 
fuch ,proceffcs I know not whether I fliolild call the 
produce a maturation or a tranfautation. This at 

leaft 

* in ihe operation of iva&ing -ores jnixed.with eartbyrpefcy 
and other light matters, in order to the reparation of thefe laft ; the 
ficavier metallic parts fubfiding to the bottom are called {ludgt\ 
in High-Duth,/£//V£, whence. our Engli(h,/*^^eW toh*v* 
been derived. ; ', 
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leaft holds true, that between, edu&ion and pro* 
du&ion there is a great deal of difference. 

But in order to determine, whether fjritis lodge 
with gold ore, we muft firft afcertain the proper 
forts of real gold-ore. For glajjy or% copper ore* 
and the like,, which in Hungary above other ores, 
(for inftance, above thofe of our mines) are gpldiflb, 
are properly filver and copper ores, their ground- 
fubftance confifting of filver and copper, and their 
gold being only incidental, feeing withoutdifedvan- 
tage to their principal conftituent parts, the gold 
in thefe may be little or none at all. And fhould 
fuch be accounted gold-ores j 'tis well known thtt 
not only iron-pyritf breek on all hajids of fuch . 
veins, and that copper-ores, which are themfeives 
pyrites^ principally affeft and exhibit gold, but 
atfothat near and upon white pyrka we often 
find native gold. 

Pyrites moft readily lodges near filver ores, at 
the g lofty, the red and white goldifh foists, which 
may properly be called filver- ores \ yet near thefe 
rich veins lodging as a copper rather than as an iron 
pyrites ; and where it proves the laft, as an arte- 
nical or cobaldiih, rather than an err&tickfulpbur* 
pyri&eSy&z I have obferved from numerous/amplcs. 
What is remarkable, I never obferved a native 
filver, whatever pains 1 took to enquire ahout. it, 
either on the white, the yellowifh or yeikw pyrites. 
Two fingle fampies only 1 have been flaewsn, fcho* 
properly not referable thither ; one, a pyrites-die . 
or marcafue, traverfed by a filver wire or rather 
a filver wii£ encompailed with nfyritt±'\ the other, 
a piece of a pyrites partaking of a filver- ore, of . 
the glaffy fort, from owr Qbergeburge* The filver ' 
neither lies on, nor grows out of the firft,/ but. muft 
needs have exifted there originally, and afterwards 
by means of the fubten <*neous weather or damps 
happened to be encoo^affed i>y the pjrites* The 
' v fecond 
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fecfcnd was far from being a pure pyrites being 
plainly enough mixed with the above filver-ore ; ; 
which, and not the peculiar fubftance of the 
pyrites^ was' the ground, whence as ; from a 
root, the native filver, upon a narrower infpec- 
tion, appeared to proceed. And' how can we 
cxpieft to have filver growing from pyrites, when 
we kfioyr pyrites, as fuch, to hold little filver, its 
filver generally amounting only to i. b' r,at mod 
2 drams the quintal, and confequently no filver 
growing out of it : And hence may be deduced thefe 
uieful truths •, i. that pyrites, efpecially the pure 
fulphur and iron pyrites cannot be the mother, or 
producing matter of the nobler metals, as many 
might imagine from its universal fpread; for in- 
ftance, here in Mifnia, it always accompanies filver- 
ores, and appears neceflary to their generation and 
encreafe. 2. That in judging of veins and ore, we 
are not to fuppofe that matters accompanying, 
or even intangled with each other, proceed 
the one from the other ; but we are rather to look 
on their fubftances, cither produced at the fame 
time, or meeting together afterwards. And x^pyrita 
have no generative, they can not be endued with 
a conceptive power lor filver. Grown or native fil- 
ver, fo far as I know, and have had inftanees," is 
fpund on quartz, /pad, Jbiver, kneifs*, ochre, jafper, • 
and all manner of horne-Jlone, on gemfs arid glimfner, ' 
oh common quarry ftone and knawer. Among 
ores, chiefly on fmalt cobald (to find it on red-goldifh, 
glaffy, and wbite-goldifh ore is not uncommon) a 
peculiar inftance of which we have in the fmalt* 
cobald of Lacray in Lorrain. Fibresof filver are alfb ' 
fomerimes found in and upon iron- ftone *, but on • 
pyrites, either white, yellowifti, or yellow, as fuch, 
never, or at leaft it has not hitherto been heard off. \ 

There '. 
* A black, fatty fort of vehi-ftonfi or rock. * " 
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ThcreisnoinftahQeofitonlead or tin ores, Afldthe 
fakl-fihtr* m^ntfeftjy fprinkledon.tht glirnnaeiygtt}- 
nate-ore from Norway, lies rather on the fiflures-or 
fibres traveling this vein-ftone than ontthc gcanatc. 
- The fame may be affirmed of toative gold, and 
the like, attention is tb ; be ufed in judging of the 
.gold-famplesy Yet fo far does gold differ ftooa 
filver, that it is ufually to be met with on white 
pyrites ; . of which it may at.l^aft be faid, that it j$ 
peculiarly fitted for the conception, of gold. Agaia> 
native filver is chiefly lodged wish arfcoical o$€% 
excepting white arfenical pyrites* native. gold; ia 
cinnabar and quickfilver ores. 

In the coarfc veins, as they are called at Frfterg, 
where we chiefly look for lead and copper ores* 
pyrites more readily lodges than in filver oresu Nay 
in thcfe laft pyrites is either entirely abfent,. of 
fo fparingly prefent, as that in .mapy places, a£. at 
Schenceberg, Johan-Georgen Stadt, £siV. the orea 
can hardly be worked without it, fo indifpenfably 
necefiary an inftrument is the pyrites in,, the 
fmelting huts. 

The pyrites proves a fure guide to lead and 
ropper ores, which with us are not eafily feparable, 
feeing they generally lie fo mixed together, or fo near 
each other, in one and the fame vein, that it ap- 
pears almoft impoffible for the one to be without 
the other : and indeed it is no eafy matter to find a 
vein in the earth, in what direction, and to • what 
depth foever it runs, unaccompanied' v/ith* pyrites. 
And of the coarfer veins, efpecially genuine heafk 
veins, it may moreover be laid, as thofe of Hartz 
can verify, that pyrites is often, in company with 
mifspickel and mocklead, to be met with, as far as 
levels and (hafts have hitherto reached. And tho* 
as a pure iron-pyrites^ it often lofbs itfeif, yet it does 
not as a copper, nay it often is prefent in both 
forms, intermixed with galena^ and frequently 

wound 
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wotmd up in, ar joined clofe to it. The peculiar 
filver-veifts rich Snglaffy, red and white g$utifbott% 
remarkably differ from the abovementioned coarfe 
fbft, a* fat pyrites generally keeps at adiftance from 
thefe* nay is feldom found in the filvages. But I 
would not be here underftood of veins, wheife 
feme of the above noble ores are either inter- 
foerfed in fiffures, or weathered on #rufe\ or lay 
Iprinkled on the firm mixt-work\ inoft of which 
m\VL be found to confift of galena* copper-ore, fy- 
ftttSy mock-lead, mifspickel. The fame remarks 
%iH hold good of other coarfe veins. 

I have obferved the pyrites-kidneys, as they art 
CAlled* to be of different fixes, fome equal to 
Ittulket-balls, granado's, and others even as largfe 
as cannon-balls, tho' oblong, and of a flatted 
Itound* rather than quite fpherical; and generally 
give rt6 tokens of being mixed with copper, 
Whether examined by the eye or tried by the fine, 
yet there are fome as thofe of Frankenberg of a 
flat- round, like the ftiell of a tortoife, that at tithes 
internally manifeft fome copper-ore, mocklead and 
mifspickely which the external appearance of fuch 
dofe bodies would give no fufpicion of. And tho* 
Ihe pyritse difappear in glitter ftock works , as thofe 
of Hartz ; neverthelefs they are again found when 
the lafge ftock or belly, formed here by the ore, 
and called ftock-work, comes to contraft again •, as 
it doubtlefs muft, tho' it runs, as is well known, 
to feveral fmall ftrings, difficult, if not impofiible, 
to be traced. 

From 

* Vrufe in the German Mineralogy, denotes i. Honey- 
combed ores, or fuch as are pierced with many holes, like 
honey-combs, by means of the iubterraneous weather or 
damps. 2. The variegated cryftals, filling up thefe holes 
again and called metallic fluorsy or fpars. 
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From Ac afifatyfr] fundamental pritteipfes be- 
. ttoeen #rttor and iron ore of fcoti-ftotie, we diay well 
Juppofe die former gtrteralij fo lodge with rhe lat- 
ter •, as parties dhiefly conflte of if oft, being or$y a 
firiphorated iron-ftone; much as cinnabar fealul- 
^hurated qufckfilver* or aatimoay, a fulphutared 
arlenical* fetmtitetali called regulus : and indeed we 
find in iton<-ftOfie fffmlleiAes of iron pyrites, as 14 
that of Orbis m Bohemia. Artd hei* 'tis pecu* 
liarly to be remarked, that the pyrites includes a 
tntverfing white limeftone vein, which fbpplies rite 
time fehages * circaihftances I have alfo obfetved 
of the pyrites m the ftone-coal of Peter witz. We 
alfo find therein a efipper-prites, or rather a cop- 
pery pyrites tftfverfing it in veins as appears alfo 
ftom the &m* pyrites of Orbis.' This the iron- 
fiiiclters find to their coft, when not Efficiently 
feparated from the iron-ftone ; the fulphuf, tho* 
entirely forced out, leaves behind it in the iron 
an untoward quality : and by means of the copper, 
from which fulphut is with difficulty feparated, 
adheres ftill more clofeiy to the iron, and taints it 
(as it does all metals in their degree of mallea- 
bility and metallicity) rendering it brittle and 
fhort. A coppery iron, indeed, does, when cold, 
manifeft a fufficienx degree of totighnefs ; but 
when hot, it eafily fnaps, falls to pieces, and folders 
not again, and is leaft of all fit for making fteel. 
That the pyrites lodges near that red fort of iron- 
ftone, called glafs-bead by miners, and by drug- 
gifts, blood-ftone, cannot well be doubted of, tho* 
I never faw nor read of an inftance of that fore. 

Tin- 

* Dr. Mender in his Analyfis of Antimony fe-ms fo allow 
of no arfenic in the regulus of antimony. Our anchor freaks 
according to the common opinion, viz. that the regulus of an. 
■timony is a mercury fixed by arfcnical vapour. 
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Tin-ore, at firft fight, feems to have foine, tho* 
a diftant relation to pyrites, by its partaking of 
arfenic, whereby the tin or metal lodged therein 
is reduced to an ore ftate ; and in this refpeft, the 
white pyrites or the mifspickel is nearly allied to it. 
But to (hew, any fulphur, which is' the principal 
chara&eriftic of the pyrites, in pure tin-ore is a 
very difficult matter. Notwithftanding which, the 
pyrites does not forgoe its natural privilege of being 
univerfally prefent, as it every where joins itfelf to 
tin ore : and iron- ftone refembles it fo very much, 
as fcarcely to be diftinguifhed from it by the {harp- 
eft eye ; fo that a feparation muft be made by the 
magnet : and yet, what is remarkable, iron, which 
is fo hard and ftubborn, and alfo copper, incor- 
porates with tin, which is fo foft a metal ; and 
thus may the pyrites in its metal-earth be confidered, 
as eafily combinable with tin ; tho' by that means 
the tin be rendred fomewhat hard, and in the lan- 
guage of the tin workers, tborney , whence the 
Englifh tin, which equally with its ore, is free, 
from iron, is fo univerfally efteemed. 

That pyrites lodges with antimony-ores appears 
from the antimonial filver-groove at Braunldorff. 
In which moft of the ore, together with the in- 
terfperfed red-gcldijh ore, and force hair, alfo fome. 
foil filver, confiils of an arfenical pyrites, with a 
little copper ore : and the entire vein, which in 
many places is above a fathom mighty, as miners 
fpeak, or thick, is throughout fo charged with an- 
timony, that the whole of it may properly enough 
be called an antimony ore. And it may here be 
affirmed, that tho* iron, the firft principle of the 
pyrites, may fuffer tin, yet by no means will it the 
regulus, which is the principal part of the an- 
timony. 

The >pyrites is alfo prefent with the ore of quick-, 
filver, particularly cinnabar, as in the matter of 

their 
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thdr fulphur thefe have a great affinity with each 
bther. And I have had a beautiful fample of 
cinnabar-ore from Tranfilvania, where the pyrites, 
being quite of a fteely clofenefs, lay within it, 
like a kernel in a (hell. 

It may in general be faid, that the pyrites is 
to be met with in as different forms and pofition 
as other ores are. Thefe are, i. vein-wife; when 
the ore ftretches downwards, oftner (loping a little, 
feldom quite perpendicular 5 and ftill growing 
Wider or larger like a vein towards the heart. 
2. Squat-wife, or in a horizontal pofition ; that is, 
if not always quite level, yet hanging much and 
dipping a little. 3. Neft-tvife or kidney-wife j that 
is, as fo many eggs or kernels in a kind of fhell, 
thrown together at random 5 without any parti- 
cular connexion, either with other ores, the ad- 
joining veins, or among themfelves. 4. In Jtream- 
works \ which we may confider as fo many banks 
or beds, caufed by the deluge •, they are found 
ibmetimes fo very large, as to be called ftock-work 
or bellies •, tho' by their extenfion, undoubtedly' 
belonging to the clafs oifquats or flat veins. g+ 
In fhoads, which are broken pieces or fragments 
of rock and ftone, lying direftly beneath the under- 
turf earth, and at times, by rains and floods, left 
quite naked; and with great violence, the effett 
of the deluge, wafhed and tore away from the veins j 
at length they acquire the appellation, - ftreaw* 
work, when much ore and -rock, thus Jboved or 
puflied away, happens to* lie together in a large 
compafs. 6. And laftly, a circumftance not the 
leaft remarkable, is, that ores are found upon fiuter^ 
or drop- ftone, in the fides and roofs of oljl mines, 
a^proof of their temporary exiftence, and that they 
are not coeval with the world. ...... 

In all the above forms may the : $prites^b& 
found. For, i. It breaks in genuine conftant, ore-. 

E veins. 
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vein# > often entirely alone, as we have an tin- 
common inftance at Pretzfchendorff ; but for 
tfce mod part it accompanies other veins, as 
was above obferved j fcarce ever without mock- 
lead being included in the very heart of the py- 
rites-dice> as we alfo learn from the Pretzfchendorff*. 
The pyritm letting or reaching as low as levels have 
hitherto been driven, or fhafts funk, often appear 
to contain copper, bait foon after afford only a pure 
iron j thus proceeding on, £11 by reafon of the 
waters, they can no longer be traced. Of this 
y4 have ocular demonftration from the Croner- 
mine at Friberg, and from the territory of the 
Tfcherpe and Hohenbirk, and an undeniable proof 
from volcano's and fubterraneous accenfions ; as 
their inflammable matter is probably, among other 
things, derived from the pyrites ; which from fuch 
mountains being unexhau&ble, muft be diftributed, 
not in a fcanty and fuperficial, but in a very plenti- 
ful manner at unfathomable depths : and again, the 
pyrit* extend outwards quite to the under-turf earth, 
or almoft to the day 9 tho* the other accompany- 
ipg minerals in the extremities, or firft begin- 
nings, are wont to difappear or vaniih : or, con- 
versely, moft ore-veins manifeft themfelves from 
without inwards firft of all by the pyrites \ affur- 
iag the miner, from unexceptionable experience, 
of his being either already upon, or not far off 
a capital vein. 

a. The pyrites aflfeft a fquat or horizontal bed, 
as flavor mines fufficiendy mew ; t)\t pyrites always 
inclining to extend and ftretch laterally, which is 
what we commonly call a fquat or flat vein. 
Generally they are copper, very rarely iron py- 
rites, that affedt this fort of bed : and fuch pyrites- 
fquats are commonly without any admixture of 
other veins, mmock-lead^mfipickel, goiter, &c.whicK 
is the reafon ^)gt the copper from Shiver-Mines 
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is finer, fitter for ufe, and more valuable than 
that from mixt vein-ftone. Again, ftone-coal 
pits give an ocular demonftration to the fame 
purpofe 5 but here the pyrites is rather irony than 
coppery. Pyrites is alfo readily found along with 
lime-Hone, as the abovementioned iron-ftoneof 
Orbis (hews: and in lime-ftone beds probably, 
as thefe commonly form fquats\ tho' \ cannot 
affirm, I ever faw much pyrites there, as I have 
inflnver and ftone- coal. 

3. This mineral has been found to manifest 
itfelf neft.-mfe, ox kidnty*wifa in proportion as the 
foffils, that lie near us, have begun to be more 
carefully examined : and thus it appears not only 
in loams, lutes or clays, in marles, in marley lime* 
ftone and in lime*ftone, but wfch this difference 
alfo, that whereas in real ore-veins it is not urn- 
mixed with nwch-hai, mifspickd, and consequently 
arfeaic and fendaraafa ; i^ere on the contrary it 
is quite pure, with only its iron and fulphur, 
feldom any copper. 

.4. In Jhoads, or broken fragments of veins, and 
confequendy,* 

5. In ftream -works ; as die pyrites may, equally 
widi other ipixt-work, be fuppofed to have been 
torn and flioved from their veins, and accumulated 
by ftreams or floods. "Nay, according to Kof- 
ler *, Drufe, W<olfirara, alfo granates, and iron- 
corris, nay, even cjuiokfilver itfdf, is found in 
ftream-works. 

6. It deferves peculiar attention, that in old 
mine-works, the pyrites is found grown anew on 
Jinter, of which in the following chapter ; a cir- 
cwwftaoce ferving »to convince every impartial en- 
quirer, that the pyrites dying on dnufe and fiffurcs, 
are, with refpedt to their origin, the qflfcft of * 

E 2 t*m~ 

• Bcrg-baufpiegel, p, 1 9, 
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temporary growth, and by no means a primitive 
work of the .creation. 

♦ 7, and laftly. The pyrites is no ways un- 
common in bodies of the other two kingdoms ; 
fuch as by accident, particularly floods, have 
chanced to light upon proper beds, and there 
.have petrified, or changed to earth ; as the peri- 
winkles, mufcles, and other fea-fhells, at Boll, in 
the territory of Wirtemberg, fully fhew. Tho* the 
inftances of vegetable bodies are not fo very com- 
mon, yet, at a confiderable depth (not to mention 
now the piece of wood reduced to pyrites, fpoken of 
above) we meet with beds, fhoved, or laid one over 
the other, of a pyritous alum, refembling, both in 
external form, and texture, nothing more naturally 
than pieces of wood ; nay, fometimes entire large 
"trees* 

I would not here be underftood as infilling on 
the abfolutely univerfal prefence of the pyrites \ for, 
were that the cafe, fmelters, in fome places, 
could be at no lofs to work their poorer fort of 
ores : but my meaning is, that there is fcarce any 
ore fo common as the pyrites ; no one fort of ore, 
ftone, mineral, or earth, wherein it does not 
lodge •, nor any mine, wherein it can well be a 
ftranger; though here and there it is not found 
without fome trouble and difficulty. 

The reader is to be apprized, that, after the 
. Friberg manner, mentioning pyrites fimply, with- 
out any adjunft, I principally intend the yellpw- 
ifh, or, as it is there called, the fulpbur-pyrites. 
The yellow, or copper pyrites, or copper- ore, is 
generally found in the fame beds as the yellowifli ; 
but never, fo far as my experience reaches, in fuch 
round balls, or nuts ; though often lying huddled 
'together, like fo many broken pieces or frag- 
ments. And fhould fome copper flip in among 
the round iron-pyrites, yet it is never found in fuch 

quantity, 
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quantity, as may properly entitle it to be cJafled 
with the yellow pyrites, nor, confequently, with 
the copper ores. I never had an inftance of the 
yellow pyrites in lime-ftone, gypfum-ftone, ala- 
barter, &c. How the cafe (lands with (tone-coal, 
I know not. Sand-ftone, to far as my experience 
goes, fliould have little of it : mufcles, periwinkles, 
and the like (hells, reduced to pyrites, never have 
a fufficient quantity of copper, to entitle them 
to rank with the yellow pyrites, or copper-ores. 
The white pyrites I never miffed, but in (hiver, 
5 till a fpecimen I once had, (hewed it there inter- 
fperfed in grains. Having long, and in vain, 
looked for it in lime-ftone, a famplp from Sweden 
(hewed it alfo intermixed there: but in fand- 
(lone, fo far as my obfervations and enquiries 
have gone, I never had any inftance of it. 

The pyrites is found alfo in water, but neither 
as in its proper matrix, much lefs, as Springing 
from water, as from its feed. The curious 
Dr. Daum, of Drefden, fentme, from the ifland 
Heiligland, in Holftein, a pyrites, under the title of 
mar cafit a aurea marina, which is fulphureous, arfeni- 
cal, and alfo fomething coppery ; and moreover, 
of a variety of figures. It is thrown on the (hore 
by ftrong eafterly winds, and driven back again 
into the fea, by weftcrly. It was, undoubtedly, 
Lodged in earth, or rock, and broken loofe by 
the waves. Dr. Major mentions fome remark- 
able circumftances about it », as, that in the fire 
it will emit a kind of cinnabar, or rather, a fan- 
darach, of the colour of cinnabar •, alfo flowers, 
of an ultramarine colour ; though this I never 
obferved, nor heard of, in any other pyrites \ nor 
can I imagine it (hould yield any fuch Sowers. 
Earth-blues, of which kind are ultramarine, cbry- 
focolla, mountain-green, and Malachites, are de- 
lived, 'tis true, from copper-ores, and thus from 
P 3 $9rites\ 
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pyrites s but not by means of fire, but of the wea- 
ther ^ both that above and under the earth ; as we 
may dften fee, in the greateft perfection, in copper- 
ore flags, or fcvri<e> after having lain long expofed 
on heaps in the air. Further ; fuch pyrites is found 
accompanied with Belemnites, fo that the inhabi- 
tants called it falfe gold * tho' I leave it a matter 
undetermined, how far it deferves the title of a 
gold Marcafite (a). The abovementioned author 
has with it performed all the fcxperiments of light- 
ning, and found the metallic globules melted from 
it, to caufe in the hand the very fame burning that 
real lightning does, namely, a fmarting, yet with- 
out any ftains, or other hurt ; alfo, in falling 
down, to fet blotting-paper on fire. 
- From what has been faid, it may be ufefully 
obferved, that a great deal of attention is requifite> 
in forming general conclufions, and axioms, even 
after a vaft number of experiments have been 
made. It is extremely remarkable of the copper 
pyrites we* that it is never to be met with in lime- 
ftone, gypfum-ftone, alabafter, and the like: 
confequently, that the nature of the ftone and 
earth may fervt, if not as a matrix, to contribute 
to, or lay the foundation for, the generation of 
ctres, yet, at leaft, often to impede their produc- 
tion. Were there no inftance of a copper ore in 
fhiver, where, notwithftanding it is in great plenty 
(fo very peculiarly fitted may the fatty, ilimy fhi- 
ver-earth be for the conception of topper ore) atod 
in fpreading fquats y it could not fairly be thence 
concluded to be in none. So in regard alfo to 
lime-ftone and fand-ftofte, wherein it is never 
found* we might eafily imagine coppetrate never 
was, nor now is produced vein-wtife, but all of it 

ori* 

{a) Maoris memoxkle anatomko-aifctJlajieTOn, $>f. }*$-i* 
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originally created; as all fuch ftones and earths* 
confifling of fand, of calcarious and flimy matters 
the reliques of the flood, becoming afterwards 
hardened, were without copper-ore. And thus, 
propofitions abfolutely general, are noteafily to be 
admitted into the f cience of nature : as we cannot 
well conclude, that becaufe a thing has not been 
hitherto fo obferved, it neither is, nor can be fo. 
That a thing exifts, and in fuch and fuch circum- 
fiances, we may afliiredly affirm, but that it can- 
not be in any other than thefe, would be indifcre- 
tion to affert. And with this I might juftiy 
charge myfelf, fhould I, from copper-ore not be- 
ing hitherto found in lime-ftone, thence form a 
general conclufion. In the mine-hiftory we haw 
many very curious remarks, deduced from much 
and long experience 2 for inftance, that fuch and 
fuch circumftances, and the appearance of fuch 
and fuch minerals, give hopes of fome ore or 
other \ but it might tend to great miftakes, to 
form unlimited, abfolute propofitions from fuch 
remarks : for, often, the. ores prefumed, either 
appear not at all, or very different from what was 
expe&ed. From the nature of the upper-garden, 
or under-turf mould, we attempt to form a judge- 
ment of the fubjacent mould, of the prefence or 
abfenceofanyore, and of this or that particular 
fort of ore \ as if the lower contents were necelTa- 
rily derived from the upper : we are, therefore, 
carefully to avoid being too precipitate in forming 
axioms and conclufions. Ourbufinefs, firftof all, 
is to make obfervations, proper remarks, and col- 
lect inftances together, vykhout pretending to de- 
duce any confluences : for how fuperficial often 
are even the moft accurate remarks and obferva- 
tions! Our experience is chance- work; our ar- 
dent purfuit after riches fo much engrofles our 
thoughts, as to make that our only end in the 
E 4 tw- 
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bufinefs of* mining : and who is the perfon, that 
will give himfelf the trouble of carefully examin- 
ing what even chance throws in his way, if fuch 
examination does not afford any profpeft of gain, 
or arreft his attention by its beauty, or uncommon 
appearance? Laftly, who is the perfon diligent 
enough to fet down, and regifter his obfervations? 
the omiffion of which, will ever render any part 
of naturarhiftory uncertain, and defe&ive. 

' CHAP, V, 

Of the Production and Generation pf the 
Pyrjtes. 

WITH refpeft to the origin of the fyrites, 
it is propofed to confider the three follow- 
ing particulars, 1. At what time. 2. From what 
principles. 3. In what manner it was produced. 

As to the firft, it is highly probable, that. the 
pyrites, as it now lie$. in the bofom of the earth, 
did not all originally exift from the creation, but 
that moft of them have been generated at different 
and fucceflive periods; which generation will, 
in all likelihood, continue to the end of all things. 
It is alfo probable that minerals, in general, confti- 
tuted no principal part of the firft creation, as the 
common divifion into three kingdoms would feem 
to infinuate ; but are to be confidered rather as 
fomething incidental, produced occafionally, as the 
opportune concurrence of proper materials have 
ferved that purpofe : not but that within the term 
of the Mofaic creation, both the ore-matrixes, as the 
firm rock, or ftone, and the ores, and native metals 
began to be produced -, and fo far we may w:ell af- 
{xfm minerals to have been created: yet, tofpeak 

more 
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piore precifely of the nature and original of the mi- 
neral kingdom, from reafon and experience, we 
ought not to afcribe to that period all the mineral 
veins and fibres, we either know or conje&ure to 
exift in the earth 5 nor lhould we imagine, that 
the veins of ore were at the firft formed, 

Poubtlefs, at the very beginning, aftyal ore 
has been generated in the deepeft and innerjnoft 
bowels of the earth, or has there firft taken its 
rife : feeing the fea, that univerfal, powerful, and in- 
difpenfably necelSary mean of mixtion,compofition, 
coftion and maturation, had at the very firft pene- 
trated into the depths of the earth ; and thus, both 
in the moft effectual and proximate manner operated 
thereon ; as plainly appears by the veins of ore 
already fought for, and difcovered $ thefe being 
always found fo much larger, by how much deeper 
they run, and becoming fmaller as they approach 
the furface ; the roots and principal trunks of 
thefe laft being to be fought for below. And as 
to roots, trunks and large branches, reafon clear- 
ly fuggefts, that thefe principal parts ought to 
be afcribed to the firft creatipn : and no leS pro- 
bable is it that thofe principal veins alfo, that 
have at any time been funk for and difclofed, 
tho* not reaching at furtheft to above 600 fathom 
deep, or even not to half that depth, may reafon - 
ably be derived from that period. Nay, very 
fmall veins and feams, elpecially if fhooting from 
larger veins, and thefe again from the largeft of 
all, may not unjuftly be refered to the fame origin ; 
yet without denying their continuing to ftretch, 
and, as ir were, ftill flboot out into new fprouts. 

Now, if we find the fyrttes, not only an uni- 
verfal indicant of ores, but alfo at the greateft 
depths, nay moft properly there, we muft allow 
it, as we do other ores, and even preferably to them, 
to be as old as the creatipn. But lhould any one 

from 
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From concomitant circumftances infer the pyrites 
to be the mother of all other ores, he would be 
convinced of his miftake, upon being apprifed, fliat 
tho* they attend upon, they never are derived 
From each other. Nevertblefs, fome preference is 
ftill due to the pyrites 5 particularly its martial 
and fulphureous parts are fuch earths, as are 
prbximately derived from the undetermined, fun* 
pie earth, and to which they proximately agree. 
The fulphur is originally contained in fuch a maiv 
per in the crude, efpecially the flimey and bitumi- 
nous earth of the fea, that to its introdu&ion into 
the compofition of pyrites, it need only be educed 
fcnd not tranfmuted. And tho* between bitumen 
and common mineral fulphur fome diftin&ion may 
be obfervable 5 yet, 1. they are very nearly allied \ 
*gain, 'tis the iron, not the fulphur, which con- 
ftitutes the principal, nay the ground-part of py- 
rites : and in regard to the metallic earth, no fort 
of ore or metal has any thing in it, between which 
and an unfpecificated crude earth there is fo near 
^n affinity, as might be (hewn in pyrites and 
iron-ftone. Hence iron is educed without diffi- 
culty from loamey, clayey and the like fat earths, 
by the acceflion or addition #f the pblogifton con* 
ftitutine metals : which cannot fo eafily be ek 
fefted for other metals, without mixing the earths 
employed with other things, and efpecially without 
a previous long appropriation, and taking a te- 
dious compafs about. And the iron-earth of the 
pyrites called ochre f fo nearly refembles a common, 
efpecially a loamey earth, in texture and gravity, 
that it may well be deemed an earth immedi- 
ately derived from it : and often their 'colour is 
fo much alike, that the one might be eafily taken 
for the other. In Jhort, there is no metal, to 
whofe conftitutlon an univerfal crude earth more 
readily and nearly fiats, per which fo eafily 
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reverts to earth, as iron. Now as iron is the 
ground and principal, conftituent part of pyrites j 
it follows, that die fyrites (together with the un- 
fulphurated iron-ore, or iron-ftone) is the moft 
proximate, metallic ore, which in the beginning 
might have arifen from an unmetallic, unprepared 
earth. 

True it is, there are earths, which quickly bear 
metallifatipn for gold, filver, copper, lead and tin. 
But in the firft place, 'tis here particularly to 
be heeded, whether for inftance they conftitute, 
as is pretended the gold and filver clays, or whe- 
ther they contain only very tender and unobferved 
eyes or fpangles of thefe metals : again, whether, 
tho* generally cryed up for their gold and filver, 
they yield only a very fmall matter thereof; a$ 
iron itfelf, efpecially if noble veins join or ac- 
company its ore; or if in the iron there be 
pure native Iilver interfperfed, it may be faid to 
contain gold and filver ; but this is not thequeftion. 
Further, it deferves enquiry, whether the gokj 
and filver yulds oiJinters\ or, thofe marley, ochry t 
talcky, and calcarious earths, fernientinjg and ex- 
uding from fiflures, both in the groove, and often 
at the day* conftitute their internal, proper mix- 
tion, or only adhere externally, as in a beap- 
work % and thus mixtion and aggregation is here 
to be well diftinguiihed j feeing, 'tis well 
known, that pres, nay native grown metals, do, 
by means of their weatherings lofe their bed, and in 
length of time, fometimes their ore and metallic 
form, and revert to an a&ual earth * the filver 
fb a white, the gold to a blackifk and grey> 
which is carried off in a tender earth, in a fluid 
form, by the waters ; and the former never, the 
latter often obfervable by the eye ; and in general, 
on account of their great degree of tendernefs with 
difficulty, if at all feparable in the buddling or 
• * ^afhirip; 
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waihiftg trdugh. And as the univerfal, crude 
earth, hot as in the groove, but as at the day, 
feldom amounts to any confiderable gold or filver 
yield ; iron, on the contrary, is every where to be 
found in marl, clay and loam, being very tender 
bodies, and confequently the beft adapted for 
metallifation ; and in all underturf, or garden earth 
infallibly, and that in confiderable quantitiej. 

*Tis alio true, that we muft not deny crude earth 
fometimes to yield copper, lead and tin j yet more 
rarely than it does iron. Befides, the tin, that 
might be collefted from the upper crude earth- 
layers, is not from that earth as fuch, but from 
the tin ftone, znd Jhoads and grains mixed therein, 
and thus educed, as from ftream works. But ac- 
cording to Tollius's and Barba's opinion, it fhould 
be an earth, not only holding, but alfo generating 
tin : as the former obferved not far from Joachim- 
fthal near Gottefgabe on the confines of Bohemia; 
and the latter, at Potofi* ; tho* inftances of this 
fort are extremely rare. Of copper I have no fuch 
examples, if we except the coppery gurs or juices 
in mines, as arifing from nothing elfe but diflblved, 
crumbled, vitriolefcent copper-pyrites 9 and preci- 
pitated copper-ochres or ruft, alio aeruginous clays 
or marls, which have their colour from diflblved 
copper. And that extremely beautiful fmeary 
Siflcin-green, to be met with near Tfchopau, de- 
fences a peculiar examination. 

As to lead, befides the native grains from 
Maflaw in Silefia, I have had no other inftance, 
befides what the very leady clays of the Rauten- 
crantz at Johan-Georgen-ftadt, there called lead- 
fpatj afford, and what fometimes breaks here at 

Friberg, 

* Tollii EpifL itiner. pag. 96. Barbae Bergbuckleiji, 
pag, 114, 
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Friberg, at the Tfcherper and at TfchopaUJ in 
colour fometimcs approaching the rare \yhice-gtfey, 
and often to the extremely beautiful green lead? 
ore : and' therefore this leady earth, which is, fom<S 
thing very uncommon, and hitherto only found 
in formal veins at the due depth of ores, is to 
be confidered as an earth* already peculiarly pre* 
pared for particular metals, nay almoft as a lead- 
ore: befides, wte may conclude from the vein, 
which has its jelvages entire and, clofe, and from 
the extraordinary lead-yield, often amounting lo 
20 pounds the quintal, the vein was formerly an 
open fiffure, and this leady clay, as a fluid gur 9 de- 
rived from a lead-ore, weathered and reduced to 
earth. Nay the univerfal, upper fatty layer of 
earth comes near to the confutation of iron, To 
that thefe particles of it fwallowed up by plants, 
lofe not their fitnefs for metal, but according to 
Mt Lemery's experience, are reducible to a genuine 
iron, as will plainly appear by the magnet. 

Converfely it alio holds, that all metals are 
again reducible to earth, yet none more fo than 
iron, as it ufually falls entirely to ruft, ochre and 
earth by the bare moifture of the air j whereas for 
the corrofion of copper a longer time is re- 
quisite ; and for lead and tin fcarce the longeft 
term fufficient : the nobler metals, as fine gold 
and fine filver, neither air nor time feem capable 
of affe&ing in the leaft. No other metal is af- 
fedted fo foon as iron with the weakeft depart- 
waters, which fcarce touch other metals - f nor are 
any fo eafily reducible to the form of earth, a* 
iron. This may be proved by employing the lame 
additions for the metallifation of metallic earths, 
and calces. To which may be added, that no metal 
fo readjly becomes vitrifiable, or is brought to the 
higheft degree of a perfed earth. Whence ths 
fjritcs is indifpeniaUy neceffary in the bufinefs of 
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(meltings in order to the ad of fcorification or vi- 
trification, as thislaft operation is for metallifa- 
tion. Upon the whole, in iron the metal and 
the earth ftand fufceptible of the quickeft, eafieft 
and moft repeated changes. 'Tis the firft metal, 
that may be, and, proximately, is made from crude 
earth ; its earth is the firft form of all metallic 
earths, derived from the univerfal crude earth ; 
whence as iron is the ground- earth of pyrites^ this 
laft fhould feem not improbably to have its ori- 
ginal as high as the creation. And naturalifts de-* 
vifing another arrangement of metals than that 
taken from the planets, fhould give iron the pre- 
ference, at leaft with regard to priority of exiftence, 
if notof derivation ; for by the common difpofition 
of the mineral kingdom, one metal is groundlefsly 
foppofedto be produced from another; for in - 
ftafece, copper from iron, gold from copper, and 
La this cafe from pyrites^ and in the language of 
miners* &om mocklead and glitter ; a more ma- 
ture from a more immature, and a noble from an 
ignoble metal. 

To determine the particular time or day, on 
which the fubterraneous kingdom took its rife, 
or arrived at its ftatq, feeing we learn this 
neither from Mefes, nor any other infpired writer, 
is perhaps no very eafy matter. That aftual mi- 
neral, metallic mixts fhould, before the fecond day* 
lie confefedly huddled together, feems not very 
probable. 

On the fecond day, the dry land, as Mofes cafls 
k, began to appear, out of the chaos, and ac- 
quired its form. Now from this, and particularly 
the third day, on which the earth was by an ex- 
prefe jfa/, made fit for the produ&ion of vege- 
tables, it is fcaf cely to be doubted but that the 
eaithy particles were hereby multiplied, and the 
tendereft of them formed, by means of the water, 
for vegetation % and the more denfc> heavy par- 
ticles* 
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ticks, rendered in fome meafure fit for die produc- 
tion of ores and metals : from ever varying or- 
cumftances and caufes, the feveral fpecies of 
Hones and ore* were ftill more and more mul- 
tiplied, and have appeared in the difordcr and 
confufion we now find them. 

Minerals cannot be put on a footing with the 
two othecs kingdoms ; as tbeyconfift moftiy of 
dry, but vegetables and animals, of humid par- 
ticles : the latter may, in fome fort be (aid to be 
fclf -produced, feeing what they take in for food, is, 
as if by a ferment, affimilated to their juices ; 
whereas minerals grow by a bare external accu- 
mulation; wherein every accretion is applied tit 
layers, fomething like what appears in the cryftal- 
Illation of faks, and in the pyrites weathered ok 
drttfe : aad what is thus once accreted never comes 
into modem, or if it does, not without the de* 
ljbruflipn trf the fubjedt The encreafc of bodies 
happens alio in very different ways; vegetables 
and animals being regularly produced from feeds 
and eggs ; but minerals in no fuch way, no one 
fytitei being thus to be ihewn produced from ano- 
ther, but at this day necefiarily arifing from the 
very fame principles with the original pjritis atthe 
cceatton ; or from diffdved or dtftr eyed pyrites ; aad 
tfaus from fyritts and ores reduced to their firft 
principles, whatever afchymifts or others may al- 
ledge 4X) die contrary. Earth is Abe mother, and 
ike paffive; on the contrary, water, as being ac- 
tive aad what muft impregnate, may be called the 
father. 

E «waw at prefent, infifting on the prejudice .ac« 
Otuing to our knowledge of nature from that very 
yoeqjual difttibution into three kingdoms; as 
thereby we acquire a very fidfe, or no notion at 
all of mftuoe, md are apt m nun into falfe con* 
tiufions abput her. If minerals conftitute no lifter 

kingdom, 
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kingdom, but be an cffential part of their common 
mother, the earth, how can we pretend to limit 
their origination to a certain day or period of 
time, and rather not allow their having exifted, 
in their principal part, from the beginning, and 
probably from the third day of the creation 5 tho* 
afterwards, from time to time, they were ex* 
tended and became more firm and ftrong. 

The deluge is an event, which has produced 
the moft remarkable alterations in the earth, 
that have at any time happened, and to which 
many effefts, obfervable at this day, are to be af- 
cribed. The hiflorybf the deluge gives great light 
towards the knowledge of nature, and the prefent 
ftate of the earth feems to verify this event : by the 
violence of the deluge the mineral kingdom was 
thrown into confufion, parts before conjoined were 
Separated, ores and veins diflodged, and new beds 
and pofitions given them. The feveral ftrata^ 
wherein minerals are at prefent found, afford con- 
vincing inftances, as well of the truth as of the 
confufion wrought by this event, efpecially in parts 
where clay, fand, fhiver, ftone and the like, lie 
in beds and layers on each other. For inftance, 
at Waldenberg, in Milhia, famous for its earthen 
veffels employed for diftilling and other purpofes. 
Firft, beneath the under-turf earth, which is alfo 
ftony enough, a coarfe, ftony fand lies ; under- 
neath this again, flints, of the fize of hen-eggs, 
and above thefe a clear white fand. Thirdly, a 
middle fand, wherein are nefts of black-ftone with 
ft one-marrow. Fourthly, that extremely fat, clear 
clay, from 2, 3, to 3* German ells mighty or thick 5 
and from the under-turf earth, from 10 to 20 ells 
deep •, from which our fmooth earthpi pots, jugs, 
and the like vefiels are prepared. Fifthly, under- 
neath this, appears a leaner, nftriiely, a fandy fort 
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of clay, about -an ell riighty ; ufually employed 
for making retorts, and the like veffels, that are 
to endure ftrong open fires. Sixthly, a grey fand 
layer, the depth of which is hitherto unknown. Thi* 
account, together withfamples of tht ftrata, I had 
from a perfon of reputation, living on the foot. 
Now here the ftrata are not difpofed, as if an 
effect of the flood, but quite in an inverted order. 
It is alfo very remarkable of the Eifleben mines* 
according to M- Mylius *•, that we find, i. The 
underturf earth reaching from three to four fathom 
deep. 2. Loam, 3. Red clay. 4. Blue clay. 5. Fine 
fand, a fathom and a half deep. 6. Red fand-rock, 
three fathom deep. 7. A quaggy, foft layer, 
twelve fathoirideep* but not in all places. 8. A 
loofe, fpungy layer, three fathom deep. 9. The 
afhes, three fathom deep, quite to the rock : tho 9 
thefe layers have happened to be difpofed tolerably 
well in refpedt to gravity and lightnefs, coarfenefs 
and finenefs. In other parts, tho 9 not in all, of thefe 
mines, the firft layer is Sod. 2. Earth. 3. Loam. 
4. A fort of common round ftone. 5. Coarfe quick- 
fand. 6. Redquick-fand. 7. Yellow quick-fand. 8; 
White quick-fand. 9. Black vein ftone. 10. Brown 
wood: vein-ftone. 11. Red vein-ftone. is. Red 
cloyer. 13. Red feamy vein-ftone. 14. Coarfe lime- 
ftone. -15. Lime-ftone. -„. 16. Specular lime-ftone. 
1 7-Glay round-ftone. 18. Lpofe lpungy-ftonc. 19. 
Kneifs, &c. And tho* many ftrata of earth may 4 
have taken their natural pofitions, yet they never 
confift of entirely fimilar particles ; and in the chalk, 
alfo in the fine clay of Waldenberg are found 
pieces of the black and grey chalcedon or com- 
mon flint: yet the deluge has caufed great al- 
terations on the furface; as' having here covered 
a country with pure fand, there with flime ; alfo 
introduced fuch a degree of confufion, fo as to 
make it fcarce pofiible for each jtratum of earth to te 

F unmixed 
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Unmixed with ahy other, but for the moft part to* 
lie huddled and confounded together. 

For, we are not to fuppofe our globe to re- 
ftrrible a trough, or the like excavated figure* 
Wherein the varioufiy mixed earths are to be re- 
gularly difpofed, as in the operation of buddlirig or 
wafhing ores, but to be of a fpherical arched form ; 
where the waters, as pn a hanging bottom, pow- 
erfully rend and pull it afunder; and this Force of 
the waters we may fuppofe to be greateft at the 
beginning, and end of the deluge. 

And here we have tifro circumftances in par*- 
ticular to confider, (i) That the deeps of the earth 
(the cavities and veins being not only broken, 
but enlarged) wtere filled both with the bituminous 
flime of the ocean, the various forts of earth of 
the upper furface, and alfo, *ith the jparts of 
vegetables and animals. (,i) That ores, ttoftes* 
and minerals, were not only driven inwards by 
tfie elevation of the under-tuif earth, but alfo 
outwards to the day, by the eruption of the waters 
©f the abyfs, and thrown into and among the un* 
der-turfearth j as will appear no ways improbable^ 
from confidering die violence of the burfting 
Waters, and that prodigious load of fea impe- 
tuoufly rolling to and fro on the furface. Can 
it with reafon be pretended, that before the de- 
luge any vulcano*s exifted ? or can their origin be 
afcribed to any better caufe, * than that, exclufive 
of the commonly allowed parts of animals ami 
vegetables, it alfo ferved tb fupply the bituminous 
taatter of the fea, as fo much new fewelfupefraddeii 
to the ftrlphureotts inexhauftible load of ores already 
lodged in the bowels of the eatth : and further, 
feeing volcanoes are never found except near the 
fea, may not that immenfe mafs of undeveloped 
materials ferve for inceffant fagpHes to their pro* 
4u&an? 
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In and under the upper layers of earth, ores ap- 
pear to have been fometimes broken off from anov 
ther place, pufhed forth and fhattered to pieces ; 
fpmetimes they have been found complicated, and 
at other times featured about, partly in banks or 
earths newly turned up, as in fo many prepare^ 
ore-matrixes : and I fhall leave it as an undeter- 
mined opinion, whether the belief that by the de- 
luge aftual head ore-veins, or large eonftant vein* 
have been produced, be quite fo abfurd ? 

And firffc, as to Jfoads, Qr broken fragments of 
veins, we are not in the leaft to doubt of their 
being affignabie to fome violent alterations, of 
which the deluge alone can properly be fuppofed 
the caufe. And this feems no ways improbable, 
from the effefts of fmall torrents, in loofening .and 
carrying minerals xyp to the day 9 this appears 
fron) the gold fpangles and grains in fome rivers, 
as in the Schwartze in Thuringia, the Goldfchs 
in the Voigdand, and ether waters > in which we 
pftea J&ad the minerals thenafelves Shew tfrat they 
were forced away fronn veins. And, doubtiefs, 
we migfait alfo find the ores -of other metals, were 
we as diligent in fearch for them. Great floods 
exert a furprifiog fcicce in vallies, on oppofing 
ba$*ks and .walls, nay, *Qn rack itfelf •, huge frag- 
ments qf tfa^m feeing #fren rolled to a great &•* 
fUnce. Eh# what is tail this, in companion to the 
mighty eflfefts of the deluge, whiqh has tore out 
' of the ioftnpft bowels of the earth, and .6:091 clapths 
we c*b J*e%vpr hope to «reach, ores and rock r at 
the fame times, the fountains, of the deep were 
considerably enlarged. Now, as the ores hap- 
pened to Ao^ge accidentfdly jhene and there in the 
earth, <and were occasionally of one and another 
fert, ciofe and fpungey, near to, and at adiftancp 
from the great flood-fountains., ip ajfo the Jbotdf 
chaaced *o pf9ve either poor or rich. 

F 2 This, 
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This, certainly, muft be allowed, thatthefe fhoads 
generally contain tin, or iron-ftone, or both to- 
gether; at leaft, no fiream-work % confifting of 
pure Jhoad, is hitherto worked for other metals. If 
pyrites- fioads are not always found in the under- 
turf earth, this may be owing to our want of care 
in examining the upper earth in its feveral beds : 
for, as to pyrites in flat- works 9 we have plenty, 
both bed and »^-wife, generated either fhort, or 
long after the deluge, as Ihall appear below. And 
at Wiera, *iot far from Neuftadt, on the Orla 
in the Ofterland, a copper-pyrites was accidentally 
found, in digging for a cellar, at the depth of a 
fathom and a half; alfo in other parts thereabouts, 
upon digging down from the day. 

Now this fupplies us with fome circumftances 
particularly meriting attention. (i)That in this 
cafe we obferve neither fiat-work* nor vein, in 
which the ore fhould take its dire&ion. (2) That 
the ores are not immediately dependent on, or con- 
nected with each other, but appear in piece-meal 5 
and though at no great diftance afunder, yet, by 
the interpofing under-turf earth, are often greatly 
divided and fcattered. (3) That thefe pieces, 
though happening to lie pretty clofe together, ne- 
ver exhibit any appearance of their having ever 
been joined, as we often meet with veins, where 
the ore is cut afunder with fiffures, and thefe fi£» 
fures fo ftufFed with gurs, as if, by their means, 
the parts had been feparated to a greater diftance ^ 
but then, in this cafe, a curious eye difcovers the 
parts to have been once joined, and that they plainly 
formed together an aftual vein. (4) That thefe cop- 
per famples fhew edges and corners fo (harp, that if 
we fuppofe the place they are found in, not to be 
that of their birth, yet it could be at no great 
diftance off, if We confider that fuch broken frag- 
ments may, by rolling, become fmooth, and wore 
round. , > ^ But 

Digitized by VjOOvLC 



of the P V R I T E s. 69 

But we need not go fo far for inftances ; feeing 
in the tinftream-works of Friberg, the tin-Jboads 
are often intermixed with pyrites^ as fmelters find 
to their coft. Should we allow the pyrites^ from 
its fuppofed univerfality, to manifeft itfelf in many 
places as zjhood\ yet it muft alfo be allowed, that 
this mineral, above all others, is moft fufceptible 
of deftru&ion, and of becoming an earth again \ 
efpecially if lying near the day, and thereby more 
expofedto the a&ion of the air-, fo that in the 
courfe of fome thoufand years, many teftimonies 
of the deluge may be quite effaced. Further, 
that this furmife is not without foundation, may 
be concluded from the rufty fpots and nefts found 
in many places ; in particular, thofe in fand ftone, 
ihew remains and tokens of weathered, ordeftroyed 
fyrites. Nor are we to wonder, that copper pyrites is 
more commonly to be met with than iron-pyrites $ 
feeing the forme* is generally more durable and 
lading, if not fbmetimes indeftru&ible. 

Again, it will be no difficult matter to form a 
judgement, and fhew the weaknefs and ineffi- 
ciency of the remarks generally made on Jhoads. 
Thus much commonly holds true, that, the 
ponderous and moft: metallic fort cannot eafi- 
ly remain near the furface, but muft fink down. 
Concerning pieces of ore which happen to be 
finooth or Inarp, we may probably conje&ure, 
whether the vein, whence they came, was at 
band, or at a diftance : if the ftone thereof, or 
. of the adjoining mountain, be the fame with that 
of thtjhoad, we may imagine the vein to lie there, 
and there we may work for it; and Jhoads in high 
mountains, and on eafy declivities, are more ea- 
fily come at. But every one fees how fallacious 
fuch indications or direaions are ; for fuch broken 
fragments may, in a tender bottom, be driven to 
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a fufficient diftance, without having been in the 
leaft broke off, or fmoothed. 

I mult not omit mentioning* on this occafion, 
that ufually, under the title of pyrites-Jhoads, we 
alfo include the fquats, or flat-v)orks> which are 
corfimonly copper-pyrites, and juftly* as thefe, 
with their, upper and under earth-layers, are 
couched in flrata, one upon the other. To this 
JLohneifs refers *, when he fays *; c We alfo find 
4 fquats, which extending in length and breadth, 
* often take in a large cdmpafs of rock, which 
4 we c&WJhoad, &c.' but with this remarkable dif- 
ference, that on fuch flat-veins, not the ore itfelf, 
as is the cafe with the Jhoads hitherto defcribed, 
but only the earth, whereon afterwards the ore 
comes gradually to be generated, is thus couched 
*nd laid. 

As to flat-veins , thefe, in regard to their origin 
from the deluge, deferve a quite different con- 
fideration. Sand-ftone, lime-ftone, marle-ftone, 
«nd fhiver, which generally form jquats, plainly 
manifeft, upon a fomewhat more accurate infpec- 
tion, that they are a concreted fand, or hardened 
earth. The feveral figures of herbs, wood, bones, 
Jhells, and fifh, are far from being tufas nature 
or fortuitous images, but are, in part, actual bo- 
dies, fomehow or other conveyed thither, or, at 
leaft, the itppreflions of thefe bodies, This I have 
ihewn, from feveral circumftances, in my Flora 
Saturnizans •, particularly from the nature of their 
beds or rfiatrixfes, from that of the bodies them- 
felves, which are commonly durable, hard^ and 
ftoney* Arid here I jtnuft rfe&ify a miftake I was 
there under j namely, in not allowing the byjkro- 
Kthos to be an aftual fpecies of mufitls, and doubt- 
ing about the ghjjbpttree bring the teeth of fea- 
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.flogs ; but now I am fully convinced of the cer- 
tainty of both : of the former, from a particular 
•treatife of M, Verdries ; and of the latter, from 
many inftances ; in particular, from my own in- 
.ipe&ion of a fample, to which there ftill adhered 
a piece erf" the jaw, in the poffeffion of Dr. Butt- 
ner, of Chemnitz- Further, from the fubftance 
and nature of fuch foffile bodies, remaining, often,, 
quite unaltered, their origin is plainly manifefted $ 
alfo from the mixt works ; and, laftly, from their 
irregular pofition 5 in reality, not owing to their 
.natural tendency, but to fome external, irrefiftable 
force; whence it is no * improbable conclufion, 
that nothing lefs than the univerfal deluge could 
have buried the parts of animals and plants at fuch 
a depth in the earth. 

Now as both the copper-pyrites, and alfo the 
.often intermixed iron-pyrites flat work lie in, un r 
:der, and above fuch petrified remains of the de- 
luge, how can we here poflibly go fo far back a§ 
die creation, and there begin with the deluge, or 
call in queftion the exiftence of fuch ore in that 
•very place and Ipot before, and only allow its 
"having arifen firft of all after the deluge ? three 
circumftances which, if not entirely convincing, 
yet, being of fome weight, render the thing pro- 
bable. 

The firft regards the Jirata, or beds of earth, 
conftituting both the under and upper bed of the 
pyrites \ fome of which I have before mentioned, 
from M. Mylius, and others : thefe lie in different 
forms, in various (helves, or ftrata, cover-wife, 
one over the other ; which we may juftly attribute 
to an horizontal, or level motion, and this mo- 
tion to a floating or wavy flood. The undermoft 
often reach to 10, 20, 30 fathom, and more - ? f$> 
that they cannot be afcribed to any partial or pro- 
yfcicial inundation : and laftly, they ftiew their fe- 
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paration from the terra firma, or that bottom, 
which before the deluge conftituted either the up- 
per furface, or was, by mean3 of the deluge, firft 
tore up, and laid bare. 

The fecond regards the nature of the fquat-ftone 
itfelf ; for now to mention only Jbwer^ in which 
the pyrites fquat- veins are moftly difcovered, wc 
muft needs fuppofe them to have been originally 
a water-flime, gradually arrived to a leafy or flakey 
ftone, as was above folidly deduced from the ex- 
traneous matters found therein ; it being impoflible 
they fhould have their prefcnt degree of firmnefs 
and hardnefs, and at the fame time receive fuch 
matters as thefe : and the nature of Jhiver, efpe- 
cially the aluminous, might ferve not a little to 
eftablifh this, as being inflammable, and like a 
fatty fort of flime ; nay, not unufually manifeft- 
ing in the fire, a flame, and odour like amber and 
bitumen. Nay, 'tis hard to fay, whether (3) this 
other circumftance may not be allowed fome 
weight, namely; as* lime- ftone fo readily break 
near Jhiver y and are, above others, of a faline na- 
ture; again, as lime- ftone, fhiver, and ftone-coal, 
are not eafily to be found, the ope without the 
other-, alfo, as Ume-ftone has aftyal ftone-falt 
lodged in and upon it, of which we have a fample 
at BottendorfF, in Thuringia : laftly, as the fea, 
particularly in its depths, abounds with faline, bi- 
tuminous, and fulphureous particles : and befides, 
*s fait and fulphur, fulphur and fait, fait and 
earth, ftand fp proximately convertible; fhould 
we not, from all this, conclude, that ftiiver, 
ftone-coal, ^nd lirfle-Jtone, may have had, from 
the fea, one common caufe, both of their mixr 
y fion, conftitution, and bedding? 

And as fuch flat-work ought not to be derived 
from the creation, ftill lefs is it to be confidered 
*§ a gepuin?^?^ or piece-meal-work, thrown tq- 
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gether in a heap •, in regard it not only, tho* cut 
through with crofs fpads, fiflures, and minerals, 
hangs together like a thread, but it alfo often ap- 
pears fhattered and tender as hair ; the deluge, 
firft, only fupplying the proper (limey earth, as 
the ground, or bafis, which not only became full 
of fiflures in the drying, but is in itfelf alfo an ac- 
cumulation of a fpungey and eafily penetrable 
matter. In the fiflures, the ore-weatherings, or 
damps, have found ingrefs and lodging-, but in the 
particular fort of the earth, found a well prepared, 
alfo an expanfile matrix *, and for this purpofe, na- 
ture has had a fufficient fpace of time, as being 
what was highly requifite ; but why (he has ex- 
cluded or produced no other ore but pyrites chiefly, 
in particular, copper-pyrites, is indeed a queftion 
we are as little obliged to refolve, as the remote 
caufcs of things are beyond our inveftigation : how- 
ever, a caufe may be afligncd, on which we may 
beftow the following reflections. 

We find both earth, heap-work, and flone, nay, . 
ore too, in layers. Of the firft we have, every 
where, inftances enough; particularly in fand, 
loam, and clay-pits. Of ftone there neither is, 
nor can be fo much known •, feeing both our ex- 
perience and accounts thereof are lame and im- 
perfeft. In ftone-quarries, hbwever, we plainly 
obferve layef s •, yet, commonly, not fo often of a 
different) as of a (imilar nature, where neither 
complexion, nature, nor colour, exhibit peculiar 
layers, • only the feams form different flakes and 
tables, the whole mafs of ftone having only a co- 
ver and bed of a harder nature. Again, in com- 
plexion, and thus in admixture, alfo in nature, 
namely, ground-mixtion, appears a difference of 
the ftone layers ; as quarry-ftone, fand-ftone, lime- 
ftqne, Csfr. may well lie interchangeably together : 
&nd npt only in thefe larg? firata of eartji and 
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ftone, which take up a large compels, but alfo in 
peculiar fmall feams and veins, traverfing fuck 
large fir at a^ often various layers are obfervable. 

Of this miniature flat-work ftone, if I may fo 
call it, we have an extraordinary inftance, at FrU 
berg, in the uncommon jafper, or coral ftone. 
For, there we have (i.) a white, heavy fpacL 
Under this (2.) a fmooth mountain-cryftal, both, 
of them from 1 to 2 inches thick. (3.) Amethift. 
<4-) Again, mountain-cry ftal, or quartz. (5.) Jaf- 
per. (6.) Mountain-cryftal. (7.) Jafpcr. (8.) 
Mountain-cryftal. (gOJafper. (io.)Cryftal. The 
former eight layers are often only the thkknefs of 
a fine thread, and all together fcarce exceeding 
i inch, and yet very diftinft. (11.) Jafpcr, of a 
bright red. ( 1 2 . ) Jafper, of a dark red. ( 1 3. ) 
Chalcedon. (14) Jaiper. (15,) Chalcedon ; nay, 
the two laft,.once or twice more, alternately. (16.) 
A firm horny quartz. The laft fix or eight grow 
ftill thicker and thicker, the jafper there being 
often an inch thick, and above. Thefe layer* of 
precious ftone, which are extremely beautiful to 
the eye, cohere very firm and clofe together, fo • 
that the entire ftone bears fpHtting tranfverfciy, 
better than in the feams ; and then they lie not fo 
flat in Olivers on each other, but vaulted one over 
the other, with fmall arches, fo that the thickeft 
layer of jafper may be clearly feen to traverfe moft 
•of the upper layers, till, at length, it gradually 
lofes itfelf : yet there the jafper-layers are moft 
cafily feparable where thickeft, alfo where the chair 
<edon is thickeft: and as it there, exhibits pure 
round eminences, ftanding clofe to eadh others 
like fo many little balls cut afuader, whofe con* 
cavities lodge in the chalcedon, it is here, at Fri*- 
berg, commonly called coral-flow. In particular, 
the violet caft of the amethift, and the . red blufh 
^f the jailer, whereby it comes to referable coral, 
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would fecm to fuggeft an enquiry, whether their 
tint be not owing to the fhare of metal they con- 
tain. I know not, whether the amethyft does not 
hold gold •, as there is no experiment extant for 
giving fuch a violet colour to a (tone, or ftony 
glafs-flux, except by the means of gold, with the 
addition of tin \ efpecially, as I have a method of 
imparting this colour laftingly to fpring-water, 
without making it lefs fweet and potable, from 
gold, without tin, or any other mineral, or me- 
tallic body, barely by means of a certain fait. As 
fo the jafper blulh, I would mention iron, as, at ' 
leaft, the earth of this metal eminently carries this 
colour •, or even gold, either feparately, or jointly, 
with the former, none of thefe circumftances being 
inconfiftent with the nature of things. All this I 
propofe as conjecture only ; for tho% indeed, nei- 
ther gold, nor any other metal, is, by analysis, or 
refolution, educible from fuch amethyfts, quarter 
and drufe ; nay, is as little poffible, as that the 
lead trace of a metal ftiould be manifefted by the 
quickeft, moil tender fcales, in artificial, varie- 
gated fluxes and glaffei, from the metal being 
widely dilperfed-, and to be educed from glafs, a 
body the mod tender and retentive, and to be ex- 
hibited in its metallic form : yet, fynthefis^ or 
competition, gives fome countenance to the con- 
jecture -, namely, as the well known gold-purple, 
or the gold powder, made with tin, bears being 
introduced as a violet colour into glafs, nay, into 
a common water \ this I the rather mention, feeing 
in chemiftry, and according to the doftrine of na- 
ture, the proofs from composition are preferable 
to thofe from refolution. But be this as it will, the 
different firata in this jafper-ftone manifeft Home- 
thing different, if not in the ground-mixtions, yet 
m the degrees of the co&ion and maturation of the 
mi$ts - ? ifasflraM aot Um$ produced ewernally % 
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couches, in the fame manner that floods may be 
fuppofed, from time to time, to accumulate di£- 
ferent layers of earth, fand, &c on each other, but 
fpontaneoufly, from a vaft number of earthy par- 
ticles, in the way of a precipitation, both by means 
of the fubterraneous inftruments of maturation, 
and thofe of the moift, warm air, this ftone ftrik- 
ing out quite to the day. 

For, there is no one fquat; where a flood, the 
moft partial imaginable, can be exhibited as a 
caufe 5 but dipping into the deep, and ftretching, 
• as it does, into the field, it is over-laid with the 
abovementioned variegated ftone; in refpedt of 
which it may rather be called a vein : and accord- 
ingly it takes its rife from the bowels of the earth* 
and, probably, in the way of an exudation, or 
fermentation ; at the clofe of which, the refufe, 
like dregs, feparates upwards and downwards, the 
nobleft parts remaining in the middle. 

Yet, not to digrefs too far, we muft here di- 
ftinguifh between thofe fquats, once really formed 
by the waters of the deluge, and thofe fponta- 
neoufly and gradually produced before or after it, 
barely by length of time. The former are either 
unchanged earths and fands, or become firm, and 
thus turned to ftone, as the ftiiver and fand-ftone, 
chiefly here at Friberg. The latter are partly the 
harder and clofer fort of ftone, as gemfs, knauer^ 
and all thofe banks, or flielves, chiefly coin- 
ciding with the deeper underlying ftone ; partly 
fermented, or exudated, petrified, mineral juices. 
Of the fecond fort, being, at prefent, foreign 
to our purpofe, we fhall treat hereafter. As 
to the firft, we fhall now offer fome anfwer to 
the queftion ftarted above \ namely, why, in the 
deluge- fauats, we commonly find the pyrites, and, 
more frequently, the copper-pyrites. Tho* thi$ 
qyeftion may feem fomewhat premature, confider- 
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irtg the fmall depth of earth we have hitherto had* 
occafion to lay open •, our experience, however* 
reaches thus far; that what lodges in fhiver, is 
pyrites, and that at all times. We here fpeak of 
capital fquat -works as of veins, over- looking, as 
of no account, the inter-current fmall fibres of 
glitter, and fmall interfperfed eyes of ore: for, 
whete was there ever a Jbiver-fquat of glitter laid 
bare, where this laft was the eflential, conftituent 
part, and the pyrites, either not at all, or only in- 
cidentally in it, as, we know, is the cafe of veins 
dipping extremely deep? or where did we ever 
hear of noble veins of red and white goldifh ore, co- 
bald, Jnfmutb, glajfy ore, and the like, in Ihiver- 
mines, unlefs in tranfverfe veins ? 

Pyrites chiefly confifts of iron and fulphur ; now 
we find (hiver exaftly to correfpond in thefe tyro 
conftituent parts of the pyrites, if not effentially 
containing them. Above all kinds of ftone, it 
contains fulphur, nay, often that alone ; as plain- 
ly appears in alumjhiver, ftonecoaljbiver, and the 
likfe black bituminous bodies. To the formation 
of iron all fat earths are adapted, nay, all earths, 
fo they be capable of being duly combined with the 
pblogifton. Iron is the moft univerfal metal, as I 
have repeatedly fhewn already ; is the primordial 
metallic form, producible the mod readily and 
eafily from an earth : iron comes neareft the na- 
ture of the inflammable earth, as appears from 
its deflagration with falt-petre. Sulphur and iron 
are the two capital, middle mineral, and metal 
fpecies* as undeniably appears frotn all confide- 
rations, whether ceconomical, medicinal, and 
purely natural ; that were we to fuppofe any one 
metal or mineral produced exprefs, thefe two may, 
above all other ores and metals, be affirmed to be 
fo. Again, what is copper-pyrites in ground-mix- 
!ton t but iron-pyrites ? and tho*, on the fcore of 
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the excefs of the copper, which may fometimes 
amount to almoft half the ore, it ufually quite lofes 
the appellation, iron-pyrites, yet, the quantity of 
copper with the iron is inconftant and variable: 
for, iron-pyrites may well be without any copper, 
as thofe of Heffe, Boll, Altfattel, Toplitz, &V, 
Efficiently Ihew, but copper-pyrites never without 
iron. And ftiould this be allowed of no weight, 
yet what ,has a greater affinity with iron tffan cop- 
per? We have often copper-pyrites veins, without 
the leaft lead-glitter, much lefs any other ore, ei- 
ther attending or intermixed : but where is there 
any other mine, without a number of different 
veins, cither accompanying or intermixed, and 
without any pyrites at all ? Iron and copper co- 
here fo firmly together, as often to be fcarce fe- 
parahle, as the Straiburg undertakers experience 
to their coft, at the Lower Hartz, where there 
lie fame hundred quintals of metal, as 'tis called, 
or blade copper, holding 56 lb. of rofe-copper the 
quintal, and 4 loths * of filver : nor can they, with 
much more facility, feparate the grey iron done 
(containing 30 lb. of iron the quintal, and tainting 
the copper) from the copper-ore. Copper, next to 
iron, above all the metals (if we exclude zink, bif- 
muth, and regulus of antimony, and perhaps atib 
tin, as belonging to the#clafe of femi-metals) mani- 
fefts the latgeft fhaue of pbkgiJUn 5 not to mention 
other circumstances, too tedious here to enumerate. 

The qurihon may be cefolved by propofiog 
another, namely, why in other ore- matrixes, as 
for inftance, fand-ftone, loam, and the like, which, 
equally with ihiver, axe derived from the deluge* 
there are not alfo pprites-fyutts. To this the an~ 
fwer may be, ithat ail fuch queries are premature, 
and ought €0 be forhorn, 'till we can aflerE, they 

• A tath is half an ounce. 
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)iave been rfuly funk, or dug for, without finding 
any thing of that fort. In the famous fand-ftone 

3uarry, at Pirna, in Mifnia, the common ore* 
epth has not been hitherto reached; and what 
pity is it, that fo extraordinary a quarry fhould 
aot be iflore carefully examined? The loam-beds* 
tikewife, have equally partaken of the fame fate * 
haiflely, to lie neglefted and unexamined. 

Now, tho* our experience, which is, hitherto, ' 
hieonfiderable enough, fhould fuffice to give the 
preference to the fewer, above other fiream-beds, 
in regard to the pyrites- fquats, yet it would be no 
difficult matter to find out fome reafon for this 
difference; namely, thofe parts proper for the 
miction of pyrites, as the fat earth for the fulphur* 
and the tender earth for the iron, as has been al- 
ready mentioned, are found, especially the firft in 
the miver, not only proximately prepared for the 
pyrites, but alfo indilputably in greater, plenty than 
in loam and fand : and the matrix is not to b$ 
fconfidered as a bare receptacle, but as a receptacle 
of proper materials too; that is, the inhalations, 
or impregnations, called inweatberings, canndt 
alone nave their effe6fc, nor their Supplying their 
materials produce «an ore, unlefs the matrix hold* 
afid reciprocally furnifli alfo, by means of an ex* 
hittatiori, called ouiweathering, its proper matter* 
that the paffivfc may,, by means of the agent, come 
into motion, to form the third body here Attend- 
ed. In loam, 'tis true, a fat fcarth is contained, 
from which iron may be, and actually is produced * 
but naturally not in fuoh quantity, as that the iron 
fiibuld put on the form or a pyrites, and it is the 
feme with a body over-dofed with fulphur. In 
the Tand-iftone the parts of the whole have too far 
deviated from the nature of an earth, and arrived 
at fuch a degree of hardnefs, to be incapable of a 
.greater remove from the form of an earth, from 

which 
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which orey and metallic particles ire to take their 
rife : for, this ftone confifts of pure fand-grairis, 
which are fo many fmall flints, and, confequently, 
the denfeft corpufcles ; and like fo many hardened, 
indurated matrixes, where the effete materials 
are, even by the ftrongeft influx, with difficulty 
brought to motion and conception. Yet here 
fome might confider, as oppofite to this, the com- 
monly flinty and quartzy, nay, horn-ftony rock 
of the felvages, which, in veins, form the cafe for 
the ore. But, not to mention that obje&s lying 
near are not always to be fuppofed derivable from 
each other, tho* they may fucceflively, or even 
fimultaneoufly, happen to exift •, the principal re- 
flexion and query here may be, whether fuch 
quartzy and horn-ftoney rock was already become 
fuch a denfe and clofe body, when the ore began 
firft to be lodged there ? or whether it was not of 
a moifter, forter, and a more receptible texture, 
wherein the mineralifing weatherings or damps, 
might find lodgement, incorporate itfelf, and' thus 
the tender veflels of the matrix, namely, the ten- 
der felvage* emit fome material efflux for the pro- 
duction of the ore ? The firft opinion fails, for 
this reafon ; as it inuft be allowed, that this ftub- 
bornnefs in the earth was not original, but adven- 
titious ; and that fomething flinty, quartzy, fandy, 
iftoney, glafs-yieldy, or, in a word, Becher's firft 
earth, might not exift in metals. , 

And in thofe productions of the pyrites, for 
which the deluge has laid the foundation, fome- 
thing peculiar is ftill to be obferved : namely, 
that pyrites is even found weathered on bodies 
at a great remove from the mineral kingdom, 
and unadapted for it, as wood ; of which I have 
both feen and read inftances. M. Lichtwer of 
Drefden, Infpedtor of his Majefty's cabinet of mi- 
nerals, has a fmall piece pf wood, on which a glit- 
tery 
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tery, mack lead/ matter was not only maqifeftly 
weathered, but lodged ip its rents. This fample, 
\#>uch was found in 1658 in an old pine at 
Schwartz in Tyrol, manifeftly ihews, it. was not 
only a real unpetrified wood, but alfo the ore fo 
clefely adhering to it, as to exclude the leaft fyfpu 
cion of a chept or impofture. And this has led me 
to enquire farther alter fuch famples ; at leaf!:, whe- 
ther ore may not fometimes have been found on bo- 
dies, tho'of an extraneous kingdom, yet approach- 
ing nearer the nature of ftone than wood does ; 
as for inftance, on periwinkle?, mufcles and the 
like (hells, unchanged, unpetrified ; though that 
fuch parts are alfo petrified is evident from the fof* 
lils or Boll in the territory* of Wirtemberg. And 
I have feen the mufcle-work of Wicrau in Qftejrr 
land, Qn the OrJa, a mile from Neuftadt, fluffed 
with fand - ftone, in which lead-glitter was implanted 
deep into the fhell, but ftilj diftinguifhable and fepa- 
rable fronj die adhering fand- ftone ; tho' 1 confidered 
it rather in a petrified than in a native or animal (late. 
But we experience this ftill more in wood petrified, 
or reduced at le^ft to ftone-coal ; M. Mylius, a- 
mong others, infills upon having feen famples of 
that kind, filled with marcafite, from the Fifch- 
bach in die territory of Henneberg ; and pieces of 
"wood, seduced to marcafite, have been found at 
Leipfiek and Skterfeld, in digging for wells*. 
Y& fiich yiftancee, where pieces of ihell or wood 
are become teal #one, are immaterial, however 
extraordinary, in other rqfpe&s, it might he 
-to find lead-ore, near hah ibflils, as it would be 
no lefe fo to find lead-ore in fand-ftone. And 
tho' there /were -no famples of the pyrites^ or any- 
other -ore tobe Jhewn on the unchanged remains 
of the (kluge, yet fuch might not come to the 
4qt j of which the above fample of wood, overlaid 
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with glitter, appearing but very lately, is a 
plain inftance *, and as experience (hews, that ma- 
ny things carried off and buried by the deluge 
have retained the nature of their refpe&ive king- 
doms undeftroyed : tho* the bodies of vegetables, 
in particular, are of fo watry and changeable 
a mixtion and texture as to be incapable of any 
length of duration, they turning either to earth 
and afh or ftone, and thus either degenerating or 
improving; yet in many places they have pre- 
ferved themfelves from corruption : and bones aijd 
ihells have undergone a kind of calcination, and 
wood a hard exficcation. I have, however, had 
famples, clearly exhibiting parts of animals, in their 
unpetrified form and mixtion, fuffering pyrites to 
grow upon them, and thus rendered fufceptible of 
the adion of a mineral weathering or damp ; nay 
even more fo than in vegetables. 

Tho* we might well poftpone this article to the 
following paragraph, where it will appear, how 
the pyrites* without any aftion of a deluge, may 
be fuppofed to be generated barely by length of 
time, and is fo at prefent, to fay nothing of en- 
tire large veins ; tho* there is a great deal of 
room to think, that all of them are not abfolutely 
referable to the creation, as to their origin, but that 
here and there, amidft the never-ceafing, violent 
working of the huge «iafs, there muft needs have 
happened large waitings of otes, and fpringing or 
fplitting afunder of whole rocks, and that thefe 
ftill happening, may be attended with new pro- 
ductions,: in order to the filling up thefe rents or 
gaps : yet having already real teftimonies enough 
to verify the opinion of the new produftion of ore, 
it would be needlefs to call poflibilities in aid. In ; 
the firft place, finter is fpund with its glitter, and 
pyrites upon it, not only in ibme old mines at Fri- 
berg, but alfo in various places, in caves, and even 
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at the day : by finter is meant, in the full extent of 
the word, all thofe earths in the groove* which, by 
means of the gentle motion of the waters, work ouc 
and exude from the Mures (whence they are called 
gur*) and thus accumulate; turning thick and 
fmeary, a part hardening to ftone,and forming ici- 
cles, a part remaining earthy and foft like butter, 
according to the difference of times, place, the na- 
ture of the earth itfelf, and other circumftances. 
The laft fort confifts commonly of an ochry, 
yellow and brown fubftance, and doubtlefs is only 
the metallic earths, of fyrites^ fomewhere or other 
weathered, or diflblved ; its earth, by that deftruc- 
tion, becoming highly tender and light, fettles down- 
wards on fifTures, thro' the water, and alfo mounts 
upwards, in its tendered parts of all, to the day, as 
is known to be the cafe of moil medicinal fprings. 
The firft fortis mare of a calcarious orfpathy 
white, nQt fo common, and probably derived from 
fome fuch rock, which, if not a pure lime or gyp- 
fum ftone, yet partakes of it; atTleaft, -quartz 
or the like, it caryiot be.: this we fee from its 
refolution, particularly by its ignition and extinc- 
tion ; where, by the lixiyious odour, by the crumb- 
ling and extraordinary degree of whitenefs, it be- 
wrays its origin: again, from its compofition, when 
.the waters in vaults, and adjoining to walls, (where- 
qf, among others, the great aquaeduft, called balfe- 
hruckty near Fribourg, is a plain teftimony) let fall 
again the lime, ijnobfervedly conveyed along with 
them, and re-apply it to the roofs and fides, in 
flakes and icicles ; yet with this difference, that fuch 
aJ&nter, as at the day even in places, thatfeem pretty 
clofei and yet not altogether fo, as quite to exclude the 
air, arrives not tp that degree of firmnefs and hard- 
nefs,. like what uich.a one has, that proceeds from 
1 G 2 grooves 
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grooves quite run to decay, or not immediately 
Cxpofed to the fanning of the air. 

Moreover, we are to obferve this circumftahce, 
which gives a great degree of probability to our 
notion of both thefe forts of (inter, viz. that the 
White, like a lime, binds as eafily as ftone, which 
the yellow, being metallic, does not : yet it fhould 
be remembered, that we are to except the luty 
or talky finter or gursi fuch as, in particular; 
are to be met with, very beautiful, on the Him- 
melsfirftcn and Gunther, at Weiflenborn; but 
which is not fo much of a lime, as a grey-filver 
white, and does not petrify. In fliort, the finter 
is either luty, and of a marl-earth ; or metallic, 
chiefly from iron ; or calcarious and petrefiable. 
Of the third (ottj namely, that frequently called 
Jtalaffites, or ftalagmtes* drop-ftone, and which 
muft be well known from the famous Bauman's 
cave, is not fo uncommon in mines, provided we 
are attentive enough : yet, fo far as I remember, 
it is no where found, in the territory of Friberg^ 
fo plentifully as at the mine called Himmel-farth- 
cjirifti ; nor, indeed, can it be fo common, fee- 
ing, in the firft place, old decayed mine- works, 
and moreover, certain waters, muft concur to its 
production; and there, upon due obfervation of 
only the nature of the finter, die moft pertihacious 
in opinion muft drop the period of the creation for 
its firft origination ; for, there the fifibres, the 
fides, and roofs, are covered over with a ftony 
fliell, or cruft : nay, what is very extraordinary, 
the water in a pit of the groove, when full, was 
covered over with a ftony cruft, as with a thin 
ice, the thicknefs of the back of a knife, and th6* 
loofened at the fides, ftill remained floating upoft 
the water, whence it was called floating finter. 

On fuch drop-ftone aftual lead-glitter has been 
found, two famples of which I have in my own 
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pofleffion; and many other infttooes I have 
obferved of the produ&ion of ores and fyritesy 
even lately : as, a ftnter from the territory of 
Hohenbircke, from the greateft depth hitherto 
reached, exactly overlaying a drufy lead glitter, 
and the latter, a Jinttr, and tinsjhtier, lead-glitter^ 
as fo many pebbles, or buttons, attfuU/ accreted 
to each other. I am poflfeflcd of iftnttr, whereon 
the pyrites is vKtbte, and in particular, the cop* 
pery* nor do I doubt but many more fueh in- 
stances may be hereafter met with, when apphr 
cation is made Co thefe ftbjefts, with more ac- 
curacy and attention ; -^fo that J /f«r«r ia ftili at this 
day produced in places where before there was s 
noae. • > 

It m&y fcem aeedlefs to mention particular in- 
ftances of this kind, feeing earth is known to be 
derived from water; and ftone from earth. Enam- 
ples of waters yielding ftone are vety numerous* 
The Caroline waters at the Prudd depofite a 
whktth, intermixed with a flefh-cotowed, * and 
throw up a yellowift. ftone, firm enough to bear 
working and poliihing, like marble ; and that in 
ibdi plenty, that the inhabitants are, at times, 
obliged, not without great labour, to remove it, 
lo prevent its choaking up the fprfog. At Me* 
rana, in the County of Schonberg in Mifnia, 
there is a ftone-quarry, where we have a plain in* 
ftance of the fame fort: the ftone is done over as 
with fo many crafts of ice, and directly beneath 
the under-tutf earth huge mafles oi ftnter are dug 
up. Sinter continues growing fo long as that fort 
of earth, whereof it confifts, is conveyed to it by 
the waters, and the fiee accefs of the waters not 
interrupted by the entire concretion of the fifiure, 
or by other accident. The firft is evident from 
all the abovementioned inftances; in particular, 
the Caroline ftone, which may be daily obferved 
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accreting more and more according to the things laid 
therein ; alfo to fiflbres and cavities, which often be- 
come gradually narrower, and, at length, are entire- 
ly blocked up. The fecond is alfo very plain, 
as an increafe always implies a free acfcefs ; and* 
as evidently appears, among other things, in 
tnixt-works, fuch as I above inftanced iri from the 
Hohenbirck groove, where we fee, that where the 
ore and glitter, forming weather or dantfps; have* 
as it were, ceafed, the ftone- forming, or petrify- 
ing waters, begin to overlay the glitter with a 
cruft of Jinter ; and this again ceafing, the Jinter to 
afford a couch to the glitter. 

Here I muft not omit mentioning, that this 
ftone forms no layers or (helves, tho* its accu- 
mulation be by a (hoving of earthy particles pre- 
cipitated out of the waters, over each the other ; 
whence it feparates, not in flakes or leaves hori- 
zontally, but rather upwards and downwards 5 
alfo, in breaking, it manifefts a texture, (hewing 
its increafe to happen fideways^ by an appofition 
of tender threads, almoft in the manner of the 
Hungarian atlas-vitriol For, from the Jinter from 
walls, and thus from lime already prepared, which 
eafily bears being divided into flakes, we cannot 
conclude to that which is derived from crude 
lime-ftone, and other unknown admixtures. My 
reafon for mentioning this, is to obviate fome 
miftaken notions about the Caroline white- coloured 
ftone-ftrata, which are evidently diftingui (liable 
from each other, not only by the colour, as be- 
ing beautifully ftriped like a piece of cloth, or 
fillet, but alfo by their eafy feparation at the 
coloured parts : and, doubtlefs, the different co- 
lours (hould afford fomething different in their 
internal mixtion* at lead: in the proportion of it, 
upon making a due proof of fome of the principal 
ftrata, each apart, 
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On xSxisfinter then, thus lately formed, and ftill 
forming, even to this day, we find glitter, iron 
and copper pyrites, not conveyed by ftreams of 
water, nor agglutinated, but weathered thereon, 
or produced by weather or damps. This I affirm, 
to obviate a doubt the reader might otherwife en- 
tertain, frdm pieces and bits of ore being loofened 
either fpontaneoufly, or by men's hands, from 
veins, and conveyed along by the waters, coming 
fomewhere or other to lodge and fix, and to be 
concreted, not only by petrifying waters, but alfo 
by binding weather ■, or damps : and I have had 
famples, where fuch concretions, by waters, of 
pieces of ftone or rock, was very vifible: nor is 
it any new thing for the damps of ores and ftone 
to fill up again the rents .and chaps in vetthfitme. 
The ore onjinter is a plain and eafy proof in be- 
half of a weatherings or a production by damps, 
rather than by way oi ftreaming\ for, (r.) both 
the glitter and the pyrites appear in as compleat, 
cubical, and angular figures, as they do on quartzy 
and fpathy drufe, where few will readily admit the 
effe&s of n fir earning, and as little doubt of thofe 
by damps, as fhall be fhown lower down. (2.) I 
never once met with any one picice of ore, either 
on drufe or/inter, tho* I have accurately examined 
a great many famples, where the piece in queftion 
manifefted any flaw ; all of them, even the fmall- 
eft bits, having their proper fmooth furfaces and 
(ides, as the moil indifputed original mixtwork 
could poffibly have. (3.) There muft needs in- 
terpofe a manifeft band or cement, either proceed- 
ing from the mutual adtion of the bodies, them- 
felves, or from an external weathering, or from 
t/ater, to bind them together ; and yet, between tha 
Jinter and the ore no fuch third body is obfervable 
to form the band or cement, the ore lying imme^ 
diately preffed in upon the ftone. 
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In Ihort, the pyrites of fuch plaices is a niw pro- 
duction ; and its foundation being but lately laid, 
how can the fuperftrufifcure be fuppofed to be of 
an older date ? The Jint& manifeftly is produced 
as it were before our tft&> afld lhall the orfe thcny 
found thereon, be made coeval with the world t 
Sinters claim our fpecial regard; and, without 
vanity, I may affirm, that, as far as I know, ho 
one, before myfelf, hath ever made thfe observa- 
tion of ores growing on them* 

This leads us to confidcr* ivfaether ore may 
apt be found fucceffivdy .generated in drufe^ in 
uefts and fiflures, rather than on fintor: as, *(i.) 
fuch matrixes are more adapted for the conception 
of ore> from their flinty, qiaattzy, and confer 
quendy more appropriated mature, thanxalcatiou*, 
fpathy Jinter-ftoite : befides, that the ore-weather- 
ingSy or damps, tit more undifturbefl in fuch rl6fe 
matrixes, than where the gkr is ia motion. {2.} 
As there are not waoting^fcterc in ifafa whereoa, 
again, ore accretes. (3 . ; Should we oirity cohfidfer, 
why thofe drufe exhibits, if not always^ yet Cdm- 
monly, and very plentifully, thfcrr ore, which is, 
for the moft part, qjrittty on one fidexmly •, muft 
we not thence conclude, that what thus adheres 
to the drufe, did not -at die fame time arife with, 
or fpring from it? .Again, that matters, thus 
brought together, may «have had their cfrigin and 
flux from that fide whereon they are found ; and, 
laftly, that they were applied thereon by weatbir- 
ings or damps ? And can we imagine produ&ioiw, 
of which often two, three, or more fpecies are 
found, lying on each other, <o fpring, either alto- 
gether, or inftantaneoiifly ? 

From the moft unexceptionable experience, we 
learn the cleareft and pureft waters to hold and car* 
ry along with them earth -, afterwards, to let it fall * 
further, this earth to turn to ft one i laftly, and 
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principally, thefe ftones to prove as cryflalline and 
tranfparent as the clear tacks or fpikes on drufe; as 
appears from the following experiment. Take the 
frefh urine of a boy, leave it to ftand for threeor Four 
years in a ftaunch, large cucurbit, about lialFfulI, 
covered over with a bladder on a lhelF, In a room of 
fo temperate a warmth, that fcarce any thing fliall 
evaporate (the 9 it be impoffible but fome fhould) 
but only amidfl tender mounting fleams, tock- 
ling down again in circus, the leaft diftinguifh- 
abk Reparation, that can be procured. Now, af- 
ter Anting on the proportion of the veflel* and the 
due degree of warmth, there will accordingly' -be 
obferved, feoner or later, after the precipitation 
of ilie very graft, tartareoua, earthy particles from 
this water* <abeve on the rim of tne glafs, fmall» 
white, dblong ftones, of the length and fize of 
oat-grits, adhering fo firmly to the glafs, as to 
retoain undifturbed upon decanting off the urine* 
The fir ft time I came to obferve uhem, I could 
h&ve averred them to be a cry&altized iak ; but, 
upon ranting them carefully out, they evinced Clo- 
thing faline on the tongue* ^nor, according to 4she 
known quality of fait, did thejy admit a folutioo. 
in the hotteft water, fo thai: they muft *be (pure 
cryftalline pebbles, oblong and prifmaticai, like 
nitre ; figures that the quartzy tacks on drqfe exhibit 
moftly, and of which I procured a drachm from 
fix lb. of urine. This ftoney matter, which may 
properly be deemed Becker's firft earth, appears 
alfo in tbea&ual fait <>f urine,. whe» -melted to a 
glafs. And here we fee how excellently, and how 
for, long digeftion, nay, even only time and pa- 
tience, avail in producing forms and dffb&s, ge- 
nerally deemed impd&ble, *and feldom looked for 
in elaborates, accept in thofe of nature ; whence 
fuch ftoney matter fhould be generated in human 
bodies, is not difficult iq) ht accounted for, 
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when we cohfider the feeds of it may be conveyed 
along with the water we ufe. 

'Tis true, a very fmall matter of the tender ef- 
fential fait of urine is incorporated in thefe fmall 
ftones, as ipay be eafily obferyed by its volatility, 
and extraordinary agreeable fmell, upon ignition ; 
yet fo incorporated, . nay, fixed as it were, that 
neither the taftc can perceive, nor hot boiling water 
extraft any of it. Moreover, it is impoffible to 
exhibit either a faline, or other water, whether na- 
tural or artificial, containing earth, that ever yield- 
ed the like cry ftals; all the vitriolic, aluminous, 
nitrous, &V. waters, always {hooting into their 
own proper faline cryftals, be the time appropri- 
ated for that purpofe never fo long ; yet, with this 
remarkable difference, that the longer time they 
take to (hoot, the cryftals prove much larger, 
harder, more durable, and fo far approach nearer 
to the nature of (tone; but, in a pure, infipid, 
earthy water, tho' Handing never fo long, no ex* 
periment to this purpofe is extant; and indeed, 
from waters entirely devoid of fait, no fuch thing 
is to be expe&ed, as they want the requifire cement, 
or interpofing fubftance. 

The Ihiver- mines of llmenau in Franconia, af- 
ford thofe well known bodies, called kidneys, of an 
oblong oval figure, aad enclofed in fhiver, as in a 
Ihell. In thefe we often find, together with the 
figures of fifh, figured cavities, often containing a 
clear water, bearing the impreflions of ears of com, 
fpray of the pkie-tree, or rather, a kind of coral, 
the circumference of which is fet round with fmall, 
tranfparent, white ftones, like fugar-candy * and 
tho' thefe ftones may be eafily crufhed under the 
teeth, yet, in the fire they lofe nothing of their 
hardnefs or tranfparency. Now 'tis impoffible to 
imagine thefe fmall ftones were originally created, 
the circumftance of the water contained in the ca~. 
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vities probably fuggefting their having (hot from 
that water, like a fait. 

Nor will it feem unnatural to view in the fame 
light the drufe y or thdfe cavities candied over with 
cryftals and variegated Hones, tho 9 we could not 
by art imitate their beauty, fize, and firmnefs, for 
want of the proper means and opportunities for that 
purpofe. It may be prefumed that the earth was, 
at firft, a foft, yielding, fpongey body ; that, by 
the gradual fcparation and evaporation of the fu- 
perfluous moifture, it became more and more in- 
durated and exficcated ; that by this means, the 
earth, in particular the firm rock, came, by vio- 
lent (hocks, or earthquakes, to acquire rents and 
fifiures ; that in thefe, the feveral forts of waters 
happened to lodge -, that thefe waters contain earth ; 
this earth turns to tranfparent (lone *, all which pro- 
portions are eafily deducible from what has been 
already faid : at leaft, no one, rightly confidering 
the proper crude ground-bed of thefe drufy ftones, 
can find any better method of accounting for their 
origin : that they (hould fpring up from it like a 
mu(hroom, the bare infpe&ion is fufficient to dis- 
prove \ as no cohefion or connection appears be- 
tween them, only an external application; and 
this fo very evidently, that the drufy (tone lies 
iquite loofe and naked in its neft or bed, confe- 
quently, without manifefting any thing like a root, 
or with its (tern, which is moftly a quartz or flint 
adhering to it, eafily feparable from the crude rock 
underneath, in which no root is obferved to run 
and lofeitfelf: neither can thefe unfaline cryftals 
. be fuppofed to proceed from pure damps or wea- 
therings, for the weatherings that produce any 
thing in fifiures, move laterally, as may be feen in 
orbs on drufe •, whereas the (tones in queftion ftand 
up and down, like a fet of teeth in a jaw- bone; 
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nay, fometimes with pieces in them like woUr- 
tiuts, which fcarcc cohere in one fingle point, often 
not at all. Upon the whole, all circumftances a- 
gree, that neither an exhalation nor inhalation* bat 
a cryftallifation from waters, like the fhooting of 
falts or fugar, is the genuine, if not the only caufe 
of mountain-cry ftals, and the like transparent, 
rariagated ftones. I fliall fay nothing of their 
figures, which, like common fait, are either cubi- 
cal; or like nitre, prifmatical; or like tartarus 
vitriolatus, of irregular angles, and unequal &dc$> 
commonly hexagonal : nor mention, that an unfa- 
line cryftal earth, tho' not in fuch plenty as a in- 
line, is yet as intimately mixed in the water, nay, 
in the fulled degree of clearnels, paflcs through 
the clofeft ftrainers ; confequendy, the cryftallifa- 
fation of fait is here not improperly alledged for a 
model, or pattern. In Ihort, the pyrites is a thing 
that has grown, Hill grows at this day, and will 
continue to grow on druje, fo long as the interior 
parts of this mafs of earth are fubjed to thofc naor 
tions and diffolutions they hitherto have undergone. 
Here 'tis worth remarking, that the pyrites gene* 
rally poffefs the eminences of the drufe, and often 
their outmoft tacks or teeth, and that only with 
one df their angles touching in the feweft points 
poffible, and not lying, but (landing thereon * 
Shewing that they were not there produced, but 
conveyed thither from fome other quarter. 

I have had many famples of mixt-work, with 
rents and breaks in the rock ; the former filled up 
with, and the latter Joined together again by py- 
rites. Some drufe, or quartz, manifeft fuch cracks 
and apertures, as plainly fliew they were formerly 
entire, and afterwards burft or fprung afundef* 
and in thefe fiffures the pyrites has been found in- 
wcatbertd, or lodged; foxhat I know not whether 
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it be (b very ncceflary to trace fuch fiffurc* as high 
as the creation, and not rather iuppofe them of a 
much later date. Moreover, 1 have had pieces very 
clearly (hewing that they were broke off, and agai* 
joined together by a pyrites-weatherings or damp, 
forming one entire mate; nay, in part, crpftetf 
over with pyrites y but thia cannot be reckoned apy 
thing new, or uncommon. 

What is worth enquiry is, how pyrites can get 
into clofe folid rock, as a knauer ; as miners, after 
mafons and quarry-men, call a fort of quarry r ftone, 
found with us, and generally elfewhere, direflly 
beneath the under-turf earth j confiding of very 
fmalJ, nay, fcarce diftinguifliable feams, and two 
forts of ftone * one, a grey, fparkling, fcaly fore, 
or a glimmer 1 the other, a white, quartzy fort, 
conftantly interchanged with the former, and bpth 
clofcly joined together. 

In this knauer fmaJl eyes of pyrites lie, and that 
on the fineft.fiflures, but not difcoyerable before 
the ftone is parted afunder, and then moft certain- 
ly, the prites often appearing rufty ; consequently, 
a weathering, or a watering producible of mft, 
muft have found accefi thither. Thefe eyes are 
alio here and there fingly iaterfperfcd in the moft 
entire and firm rock, without the leaft figns of any 
deftru&ioa or diffoJution. Whether the firft be 
fhoots or capillary veins from larger branches, I 
(hall not pretend to determine, but the fecond ant 
fomcthing peculiar : they cannot be cqnfidered as 
{m&Jboads, as, the knauer itfclf is .not fuch, but; a 
rocky, wild ftone, constituting an original part erf 
the creation v confequently, fuch eye$ myft have 
been produced in its loft, juicy, and yielding ftate, 
before the matrix was become perfectly hard* rod 
unfitted for conception, in which cafe, thq upprcg- 
nating damps and mineral juices could have no 
accefs. 

We 
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We are next to examine thofe periwinkle and 
mufcle (hells, either quite penetrated, or crufted 
over by the pyrites ; and fome of thefe (hells have 
their whole cavity lined therewith, as the belem- 
nites\ others, together with the pyrites* hold a fe- 
lenitical matter, or gypfum-ftone ; again, in others, 
the fhell is entirely pyrites ; again, the pyrites is 
externally weathered on the periwinkle or mufcle 
figure, which is commonly a marl, or gyp(um- 
ftone, fometimes at one, fometimes at the other end, 
and fometimes all over ic j and, which is the rareft 
*afe, the (hell dill remaining, the pyrites lies imme- 
diately either on, under, or between the (hell. Now 
though periwinkles and mufcles are in fuch quan- 
tities in nature, the number thus petrified is hitherto 
found inconfiderable ; but the famples I have either 
in my: own poflefiion, or have feen, or been told 
of, are moftly cornua ammonis, teltin** ebam<e 9 aftroi- 
ta* belemnita* turbines* peStinita* fungi U y alveolus* 
Lmdii* &c. Though 'tis not to be doubted, but time 
may difcover more forts ; nay, that the fame may be 
. prefumed of all fuch as lie in earths, where nature 
liftds materials, opportunity, juices, free accefe, 
and the like circumftances, as grounds and founda- 
tibns fdr zpyritifieation ; for, both mufcle and peri- 
winkle works are all, in the ground df their earthy 
mixtion, one and the lame, namely, already fucn 
in nature as that, among all the parts of animals, 
nothing comes nearer to the (tones of the mineral 
kingdom, efpecially the calcarious forf, confeqnent- 
'ly that they are fitted, almoft in their native date, 
or at leaft without any peculiar tedious preparation, 
barely by means of a (lender exfiecation, both for a 
proper petrification, and the conception of ore, ' is 
not repugnant to my hypothefis. And thus it de- 
pends on the abovementiohed circumftances, "that 
luch (hells are, at fometimes, now found changed j 
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at others, not at all \ alfo, that the {hells either con- 
tinue to fubfift, or are entirely confumed ; and laft- 
ly, that generally they have no pyrites in or about 
them : as, among others, we have an inftance ih the 
fand-ftone, wherein I have, with difficulty, found 
fuch pyrilified. From a due confideration of all the 
circumftances evident in this fubterraneous mufcle 
hiftory, we cannot fuppofe thefc bodies to be the 
effefta of a lufus nature or even to be of a fubter- 
raneous origination. 

And (hodld it be objefled to my making the 
productions, namely, the volatile falts and foetid 
oils, procurable in the fire from fuch foflil; figured 
wood, mufcles, and bones, certain indications of 
their vegetable and animal original, that thefe falts 
and oils are already contained in the earth, in parti- 
cular, that common fait is extremely fitted for vo- 
latilization; that ? probably, the fal-ammoniac at 
Puzzuolo in Italy, f and the like places, where the 
bituminous fea- water, or even fal-gem, is, toge- 
ther with pyrites and ftone-coal, made to aft in a 
due manner in the bowels of vulcano's ; and the 
petrols, which ftand proximately allied to amber 
and ftone-coal, greatly refemble our oils, burnt out 
of the fatty, refinous parts of plants 5 that from af+ 
pbattum, black "and yellow amber, from aluminous^ 
ftone-coaly, black, fatty, fhivery minerals, * not 
only fuch oils; but, in part, alfo volatile falts may 
be prepared ; yet it does not therefore follow* that 
the origin of thefe' things in queftidn, though they 
manifeft themfelves in, is immediately fronH the 
mineral kingdom. In a mediate fenfe indeed, ac- 
cording to which every thing in nature is in a con- 
ftant rotation and flux, we mult allow, not thefe 
matters only, but alfo the entire vegetable arid ani- 
inatjcingdgms, to be derived from the earth, and 
thence from the widely extended mineral king- 
dom. Now, 



Digitized by 



Google 



96 Tie Production, &c. 

Now in and upon thefe matters, dug out of the 
earth, all kinds sprites arc often very evidently 
feen t tho' not fo frequently on bones, at leaft fo 
far as my experience reaches ; a thing not to b? 
wondered at, feeing they are not fo common as pe* 
riwinkle and mufcle (hells are * the fame alfo holds 
good of wood, which is not fo well adapted for 
roioeialifation. To conclude the bufinefe of the 
generation of the pyrites^ and of ores in general ; 
they are not all ot them to be afcribed to the firft 
day of the creation; confequently, nothing hinder; 
their being ftill produced at this day. 

I have ftill to add, that the generation of 
ores appears in fame meafure to me in the fame 
light, as that of vegetables and animals. In fome 
xneafiwe, I lay : For (1.) ores fhed no formal feeds, 
from which, with the concurrence of a proper ma* 
true, ore is again produced. (2.) Ones, according 
to their internal mixtion, have no fixed period of 
duration, but remain for ever unchanged* if not ex* 
pofed tp external violence, partly, on account of 
their peculiar unchangeable manner of mixtion 5 part- 
ly, (heir bedding, from which the air and warmth 
toofe grand inftruments of deftru&ion are ex* 
eluded. Whereas vegetables and animals have their 
deftined periods, tho' ftretched out ever fo long! 
from the tendernefs of their mixtion and texture ; 
but fo far only I make the refemblance to hold, a* 
in the vegetable and mineral kingdoms, fome die, 
and others again revive. 
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CHAP. VI, 

Of the Iron in the Pvrites. 
v 

IN the foregoing chapter having treated not fo 
much Of the material origination, as rather, if not 
principally, of the time of the production, and con- 
sequently of the creation and generation of thcpyrites, 
I Ihould now immediately proceed to its material 
principles: but this, atprefent, is neither advifeable 
nor poflible, tho* a method of writing that moft are 
fpnd of: feeing we mult firft confider pyrites, as 
analyfed into its proximate parts, and tfcus mediately 
proceed to its principles : and we can as little pre- 
tend to. begin our refearch asdcfcription there, where 
nature has begun her work -, there being difficulty 
enough to difcover inch principles, as I will not 
fay; ought to be made objcds of our fenfes, a 
thing neither poflible nor reafonabie to acquire, 
but by probable conclufions only, fairly flowing 
from obfervations. 

There is the fame difference between the con- 
ffltuent parts and the original principles of a natu- 
ral body, as between proximate and remote *, fyrita 
are detivfed from water and earth, as their prin- 
ciples, or remote parts : , but confift of the follow- . 
ing mixts ; viz. the fat earth, or fulphur ; the 
mercurial earth, or arfenic •, the metallic earth, 
Qr iron* as their proximate parts. Some inftances 
* there are, in which analyfis ftands verified by 5y»- 
tbefis •, others, in which it does not. Cinnabar not 
only confifts of quickfilver, as its reparation 
plainly (hews, but may again be formed from 
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fulphur and quick filver, and that moft eafily and 
conftantly ; and there may fpeedily, though not 
constantly, be prepared a formal antimony from 
regulus and fulphur: But in compounding ful- 
phur and iron, the parts into which a pure iron- 
pyrites is evidently refoluble, it does not fucceed. 
The reafon of this difference is, in the firft place, 
to be fought for in the metallic earth of iron, 
which is highly coarfe and fixed, nay the crudeft 
of all, and proximately derived from the univerfal 
unprepared earth itfelf, and confequently not fo 
combinable with the tender, volatile, elaborated, 
mercurial, reguline earths. 2dly, The fulphur, 
which is fomething highly tender, volatile, and 
diffipable, flies off and is deftroyed, before ever 
the iron can, by ignition, be brought to con- 
ception ; or the iron comes to be unfit for the 
purpofe, by lofing its metallic form, and turning 
to a ruft, in which the fulphur cannot find a due 
ingrefs to coalefce with it. And hence it is, the 
fulphur is fo fuperficially combined with the iron in 
the pure iron-pyrites* that without any force Or 
violence, fuch as cinnabar and antimony require 
to feparate out of it, barely by the external heat, 
nay, by the bare accefs'of the air, without fire at 
all, it may be made to operate on its accompanying 
iron : which is the formal reafon of the crumbling 
and vitriolifetion of the pyrites. It, however, from 
hence and other inftances appears, that the rule, 
implying the neceffity of. proving analyfis by fyn- 
tbefis r among ores and decompounds, fuch as ores 
commonly are, ought not to be looked upon as 
univerfal ; fome bodies evidently bearing analyfis, 
but with difficulty, if at all, fyntbejis ; for inftance, 
the pyrites j others again eafily bearing compofition 1 , 
but difficultly, or not at all, resolution j as the 
neutral faks. 

We 
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We (hall, in the firft place, enquire into the 
conftituent parts, then into the principles of the 
pyrites : the former we lhall confider in this and 
the following chapters ; the latter, namely the 
principles, in a chapter apart. 

In " order to treat with propriety of the con- 
ftituent parts of the pyrites, we mull premife its 
divifion into fulpbur and arfenic pyrites. By the 
former I underftand not only that fort which yields 
fulphur and pure iron, with little or no copper 
or arfenic, confequently little or no fandarach : 
but alfo copper -pyrites, nay, rich copper-ores ; by 
the latter, that white fort, which contains pure arfenic 
with but very little iron, copper, or other metal, 
and with little or no fulphur *, the arfenic being in 
form either of a grey meal, or a footy arfenical 
(ublimate or fly-ftone, and giving, by means of^a 
proper addition of fulphur, fandarach ; this kind 
of pyrites is at Friberg called mifspickel, but in the 
Otergeburge, poifon-pyrites. 

In fhort, the former are either more, or en- 
tirely fulphureous ; the latter more or entirely ar- 
fenical. Now in the fulphureous, the iron is the 
principal and largeft part, and of which they all 
indeed confift 5 copper holds the fecond^rank, 
which in fome is none at all, in others in a fmall, 
in others again in a very rich proportion ; fulphur, 
the third, and which like the iron, is in all the 
kinds of the pyrites ; arfenic, the fourth, of which 
in many there is none, in fome only a very fmall 
proportion, in others a confiderable one, bewray- 
ing kfeif either in the fulpbur flags, or in the fan- 
darach ; but contained in no one pyrites, where 
iron and fulphur conftitute the capital parts, fb 
largely,, as without the addition of mifspickel to the 
H 2 fulpbur- 
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fulphur ■ flags i to be worked for fandarach, fo as to 
quit the trouble. In the arfcnical fort, a ftoney 
iron-earth is the principal and largeft portion ; and 
what is called the fiy-ftone, the fecond and laft ; 
with the obfervation, that whereas the fulphur in 
the firft fort makes a fourth in refpeft of the iron\ 
here at Friberg the arfenic in the mijfpickel com- 
monly makes a third ; and at the Obergeburge, 
often a full half, in refpeft of the remaining irony, 
quartzy matter. Nay, the abovementioned black, 
arfenical, foflile matter, otherwife to be found 
near red-goldifb ore, but particularly pure, without 
the like accompanying rich filver-vein, in a mine 
near Schwartzenberg, and there alfo called pot/on- 
pyrites, alfo teftaceous cobald, contains neither iroH 9 
nor any other earth, but in the fire fublimes in its 
entire fubftance, and thus proves a pure arfenic, 
or foflile fly-ftone. But here the name is mifap- 
plled, if we abide by the definition of pyrites* 
namely, its being an ore, confifting either in a 
fulphurated or arfenicated metallic earth 5 whereas 
this, on the contrary, can fhew nothing, either jof 
a metallic, or other earth. On thefe feveral con- 
ftituent parts of the pyrites, I fliall take notice of 
what I take to be fubfervient to my principal 
view. 

To begin with iron, as the principal conftitueftt 
part of the pyrites. In general, it deferves to be 
remarked of that metal, that it confifts of a me- 
tallic earth, proximately arifing, above all others, 
from the crude, undetermined earth itfelf ; as, 
among other things, appears from the following 
obfervations. ( 1 .) In moifture, particularly in the 
moift earth, it very eafily turns to a ruft, confe- 
quently to an earth ; which can be faid of norther 
Cietal, but lead and copper, which change, the 
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one to cerufs a the other to verdigreafe, tho* nei- 
ther fo quickly, nor in fuch quantities. Nay, 
fuch an earth, elpecially that from iron- ore, (hall, 
according to Becher's peculiar experience, fo very 
much degenerate, and turn to a mud and loam, 
as to lofe all metalleity *. (2.) Tron alfo, by fire, 
turns fooner to a ruft and earth, than copper, 
lead, tin, and quickfilver, which fubfift longer : 
and this rufty iron-earth, , particularly that pro- 
cured by means of the air or water, and which, in 
various views, is now called Jinter, now ochre, 
now yellow, fo nearly refembles, in tendernefs and 
fattinefs, an univerfal, yellow- brown, marl-earth, as 
to be undiftinguifhable from it. (3.) Amongft ores, 
iron in the pyrites, next to cinnabar and antimony, 
holds the moft fulphur, but parts with it much eafier 
than they, even fpontaneouily ; and though in the 
mercurification and regulation of cinnabar and anti- 
mony, it muft feparate the fulphur, yet it takes a 
little to itfelf. Copper retains fulphur more ©b- 
ftinately, fluxing and caking together, rather than 
parting afunder. The lead in lead-glitter, or gale- 
na, will neither fo eafily feparate from its fulphur, 
but rather vitrify into a cake ; though here, as for 
antimony, iron is ufed with advantage, for parting 
the f liver : regulus and quickfilver go forth with 
the fiilphur, rather than part with one another. 
In a word, iron has too coarfe, and fulphur too 
fubtile an earth, to be able, though ftrongly ope- 
rating on each other, to mix and combine toge- 
ther laftngly. (4.) Iron, by cementation, takes 
a much lefs quantity of fulphur than copper does ; 
for, equal parts of fulphur being conveyed on 
glowing iron, and glowing copper, the former 
comes to have about an eighth, the latter a full 
third part combined to ir. (5 J Iron, as well as 
fome other metals, refufes to amalgamate with 

H 3 quick- 
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quickfilver ; a circumftance to be afcribed to its 
earth inefs, as to a crude, unprepared metalleity. 
In the next degree to iron ftands copper, which 
alfo refifts quickfilver, as we fhall afterwards per- 
ceive. (6. ) Iron is a metal generable not only from 
all forts of crude, particularly loamy, claiey, mar- 
ly, fatty earths, as Becher's famous experiment 
Ihews, but alfo gives itfelf forth, both by nature 
and art, from vegetable and animal earths, and 
thus from earths already derived from the mineral 
kingdom j as there, M. Lemery fhews *, by the 
magnet, from wood reduced to afhes; M. Sei- 
pius -f, from a piece of wood found reduced to 
iron in a certain fpring : and I myfelf, in my fmall 
colle&ion, can (hew from the like peculiar pieces 
from Bohemia ; and M. Liebknecht §, from the 
like famples : and here, from the bones of men 
turned to iron\\. Now I would gladly fee half 
thefe obfervations, nay, Becher's fingle experi- 
ment only, as eafily applicable to other metals. 
So greatly does iron differ from all its fitter metals, 
as to claim the right of primogeniture ! Only we 
mutt guard againft running into the alchemiftical 
conceit of the other metals being derived from 
iron. And here we may, with Stahl **, juftly 
complain of Becher's not having diftindtly enough 
communicated Paracelfus's experiment on the 
tranfmutation of iron into lead. 

Now, fince a crude, loamy, and (limy earth 
may fo eafily become metallic, particularly irony, 
'tis no wonder we fhould look for an iron ore in 
claiey, luty," lhivery, talqky, loamy, &c. beds : 

and 

* Hift. dc Tacad, Sec. Can. 1706 

•J" Vom Pyrmonter Saucr brunen. p. 51.- 

^ De ligni in mincram ferri fatta metamorphofi. 

|^ A&aErudit. An-. 1682. 

** Spec. Bcch. p. 159. 
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*nd finc6 the pyrites is thefc fo often to be met with 5 
bfcfides, nt> other mineral fo very common and 
plentiful in all forts of ftone and earth •, and iron* 
fo univerfally prefent in all pyrites, nay, in many 
other qres, 'tis more {till- to be wondered that the 
ancients. Ihould have overlooked it fo much, and 
turned their thoyghts on copper only, to the quite 
difregarding the iron-yield of the pyrites ; in which 
refptdt Agricola himfelf feems alfo to be at a lofs. 
And* fo far as I can learn, Dr. Martin Lifter *, 
was the firft, or among the firft, who feeftis to be 
aware of iron being the capital conftituent part of 
the pyrites, or the firft- who clearly exprefled him- 
felf in this matter : Pyrites purus putus ferri metal- 
lum eft, the pyrites conjifts entirely of iron -, though 
(when in another place he fays, urns Anglia py- 
rites, putum putum metallum eft, one fort of pyrites 
xonftfts entirely of iron) I much doubt, whethei he 
was quite fo fure of the truth of his former enun 
ciation, and whether he knew to give it its full la* 
titude, and true extent. Among the Germans, 
together with the celebrated Dr. Hoffman at 
Hall, the famous Dr. Berger claims the honour of 
the difcovery, as he has folidly fhewn in his excel- 
lent treatife on the Carlftad baths +. As to myfelf, 
I had fome difficulty, at firft, to admit of the vaft 
extent and fpread afligned the iron in all forts of 
pyrites \ nor were my dyubts removed by confut- 
ing either fmelters, or the writers on natural hi- 
ftory, but by a careful examination of the feveral 
forts of pyritx themfelves, and that with no fmall 
pains and expence ; by that means only I came to 
be fully convinced of the truth of what Lifter and 
Berger had writ to that purpofe. What made me 
call in queftion the aflertion of thefe great men was ? 

H 4 that 

* De Fontibus Medicatis Anglic, p. 43. lb. p. ?q. 
1 Bergeri Commentatio de thermis Caroliuis. 
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that thofe pyrites, which, with us at Friberg, give 
only a few pounds of copper, arc no longer called 
pyrites abfolutely, but copper ■ pyrites $ and that thofe 
containing ten, twenty, thirty, and more pounds of 
that metal the quintal, ceafe to be called pyrites* and 
take the appellation of copper-ores •, that, however, 
many, nay, moft pyrites, with us at Friberg, are 
not purely martial, having fome fmall matter of 
copper in them : but, in fadt, I foori difcovered 
the above afiertion to have all the juftnefs and foli- 
dity that any other propofition in mineralogy could 
poflibly claim : . and my experience in pyrites has 
been fo extenfive, that, without hefitation or re- 
ferve, I may aver, all the forts of them, the white, 
the yellowijh and yellow, in regard of metal-yield, to 
confift either entirely of, or to hold iron in equal 
quantity ; or fhould the iron be exceeded by the 
copper, yet (till to maintain its rank as a confti- 
tuent part thereof. 

Therefore 1 aflert more than what, I think, the 
above authors have done, namely, that iron con- 
ilitutes the ground-earth of all forts of pyrites •, a 
truth to be met with in no other author that I am 
acquainted with, though no great art be requifite 
for making the difcovery, being what is eafily 
found by only the magnet -, a circumftance that 
feems to do no great honour to our care and at- 
tention, as thus the moft common and obvious 
things often efcape our knowledge •, not to men- 
tion the fubtilities and empty fptxulations of phi- 
lofophers, who, overlooking the information of 
the fenfes, rather confound than clear up mat- 
ters, 

The Heflian pyrites from Almerode, called ter- 
ra martis Uajfiaca, and Solaris, but from what hea- 
ven 
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vcn I know not ; the round pyrites of Alt-lattel> 
not far from Egra in v Bohemia ; the pyrites from 
the Schlofsberg of Toplitz •, alio that round py- 
rites, eafily crumbling or falling to pieces in the 
air; and the periwinkle and mufcle pyrites ^ are, all 
of them, a pure iron pyrites^ without any the leaft 
copper-, alfo excel all others in the finenefs and 
purity of their fulphur. In a word, the pyrites of 
Acidulae, Thermse, and other medicinal fprings, 
nay, all pyrite in general, that ever came to my 
hands, and were ever found at mines, in fiflurts 
and veins ; or that only break in clay, loam, fand, 
fliiver, lime, and other ftone-quarries, are, with 
refpeft to the metal, almoft all pure iron, only 
that they are often intermixed with a little copper. 
In Mifnia there is neither mine, nor vein, of what 
kind foever, coarfe or noble, at what depth fo- 
ever, in what direction or point foever of the com- 
pafs \ no ore or ftone, of what nature or name fo- 
ever, where the pyrites does not moftly and prin- 
cipally confift of iron> the copper adhering to it 
being fcarce vifible, much left educible. All the 
copper- ores of the following Mifnian mines, wz- 
the Halfebrucke, Kuhfchaft, Hohenbircke, Kro- 
ner, Braunfdorff, Kayfer-Henrich, Zwolf Schluf- 
feln, (f?c. are never without copper and iron ; nay, 
often contain more of the latter than of the for- 
mer. 

One proof of this propofition, namely, that iron 
is the ground-earth of all forts of pyrites the mag- 
net fupplies us with, and fo much the more in- 
fallible, is this proof, as we know of no other body 
thus afted on by the magnet; though its force 
may be fpoHed, or impeded, upon over-burning, 
efpecially in an open fire, and reducing the pyrites 
to a brown-red, rufty earth : but this earth may 
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again be made to anfwer the magnet, if, by a due 
fmelting, its metallic fattinefs be again procured 
to it. All pyrites, without exception, defulphurated 
in clofe veflels, anfwer the magnet equally with 
fmelted iron, and a genuine iron-flow. Even the 
pyrites* that contains copper in no great quantity, 
is afted on by the magnet ; that holding much as 
ten, twenty, thirty, and more pounds the quintal, 
not fo ftrongly, but more or lefs in proportion to 
the copper it holds ; but the copper predominat- 
ing in a greater proportion, the virtue of the mag- 
net proves more weak and effete, or has no effect 
at all. The magnet alfo exerts fome efficacy on 
the miffpickel of Friberg, and the poifon-pyrites of 
the Obergeburge. . 

In order to know what fort, and how much of 
other metals the magnet can bear, Co as to continue 
to exert its virtue ; I, by it, after defulphuration, 
examined different pyrites-copper- ores, and plainly 
found it attradted them all, though not within the 
fame fphere, nor with the fame brifknefs of acti- 
vity, as it does the pure iron, or poor copper py- 
rites \ but by it I could not difcover the exadl pro- 
portion of iron and copper in each, and, confe- 
quently, how much copper the magnet can bear 
in the iron, without lofing its virtue thereon j only 
I obferved a greater efficacy exerted on one fort, 
as the pyrites of Ilmenau and Sweden, than on 
thofe from Lorentz-vein, near the Halfebrucke; 
thofe from the Kuhfchaft, Kroner, Kayfer Hen- 
rich, Goflar, &V. in general ; but then 'tis not 
poffible, in an intelligible manner, to fpecify the 
particular degree of attraction. Again, I am not 
fure, whether the pyrite, which hece, in refpeft 
of the magnetic virtue, are to be. compared toge- 
ther, have always gone through one and the fame 
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degree of fire. For, according as a copper-ore 
happens to be burnt too little, or too much, the 
magnet manifefts a greater or lefs degree of briflt- 
nefs on it : and fhould I attempt the making a 
proof or two only, it would be impoffible fo exact- 
ly, in the other proofs, to hit again on the due 
length of time, and the proper degree of fire : or, 
fhould I work feveral proofs at once, as, for that 
end 1 have conftru&ed my reverberatirijg furnace 
for defulphuratlon, one and the fame degree of 
fire could not poffibly be applied to each apart : 
not to mention, that of many ores I have only 
employed (mail parcels, being only provided witn 
fuch ; whence 'tis eafy to judge, a fmall parcel 
may be fooner fitted for the magnet than a larger : 
and laftly, 'tis probable, pyrites-copper*ares do, to- 
gether with the two capital metallic earths, con* 
tain alfo a crude, unmetallic earth, and that in 
various proportion, and which is neither to b$ 
weighed nor meafured. So that, befides the cop- 
per, there is fomething elfe in the pyrites, that 
hinders and weakens the effedts of the magnet. 

But, ftili more certainly to difcover the propor- 
tion of copper the magnet can bear in the iron, I 
melted both thefe metals together in different pro- 
portions 5 as for inftance, .filed iron, and filed 
copper, in various layers, committed to a crucible, 
with a flux confifting of two parts of the black flux, 
and glafs, arid one of borax and fait of tartar, to be- 
tween one and \ and two parts of metal, and found 
the magnet could bear in the iron half the copper; 
nay, I doubt not, a greater proportion, which I 
cannot at prefent afcertain, as feveral proofs mif- 
carried with me. Being engaged in thefe experi- 
ments, I was willing to know what, and how 
much of other metals the magnet could fuflfer in 
iron, and the refult was as follows. 

(1.) Iron 

Digitized by VjOOQ IC 



io8 Of the Iron 

(i.) /few dofed with the above fait and glafs, 
even in the briflceft fire of a wind-furnace, not 
to be brought to flux without calcination and re- 
duftion. (2.) Iron making a black flag. (3.) Iron 
refilling melting with lead, and always fwimming 
a-top, unlefs previoufly diverted of its metalleity, 
and reduced to an earth ; whereas, otherwife, in its 
metallic form, intimately entering into all metals 
and femi-metals. (4.) Iron burning away fooner 
than copper, becaufe more difficultly fmelting. 
(5.) Iron, to be afted on by the magnet, bearing 
as much gold as copper. (6.) Alfo as much filver. 
(7.) Iron entering tin, forming therewith a regu- 
lus, on which the magnet ftrongly afts. (8.) 
With tink forming a malleable regulus, like &U 
ver, yet hard, and not backward to the magnet. 
(9.) Iron going into bifmuth in fuch fort, that 
tho* the brittle regulus thence arifing, be confide- 
rably impregnated with, nay, confift of above | 
bifmuth, yet, notwithftanding, anfwering the mag- 
net. (10.) Iron melted along with brafs, conti- r 
nuing ftill fubjeft to the magnetic virtue, where 
the calamy is ftill obfervable from the yellow call 
offuchfra*. (n.) The magnet alfo bearing re- 
gulus of arfenic, prepared by means of iron. (12.) 
Bearing fly-ftone, fublimed from mifspickel^ or poi- 
fon-pyrites ; alfo the being fmelted with iron. (13.) 
But not at all bearing the regulus of antimony in 
the iron, though I have made the trial in various 
ways ; neither the lapis de tribus^ though metal- 
lifing with iron-, a circumftance I as much admire, 
as others may be apt to difbelieve it. I fhall further 
add, from my experience, that from iron and tin, a 
quintal of each, I have procured one quintal and ■ 
of regulus •, from four quintals of bifmuth, and one 
of iron, four quintals and i of regulus; from 
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- — — quintals of iron and antimony,' four quintals 
of martial regulus of antimony. 

A fecond proof for the univerfality of iron in /y- 
rites, we have from antimony, feeing on the pyrites 
the fulphur of the antimony is equally confumed, as 
on forged iron ; depofiting, efpecially with the ad- 
dition of proper falts, the regulus, lb far forth as 
the pulverized ftate, to which the pyrites-iron muft, 
by the defulphuration, be reduced, will permit : 
fo that the very few pyrites wherein the copper 
entirely predominates, cannot reafonably be fup* 
pofed to affed our proof, as the exiftence of fuch 
an iron metal-earch feldom can be denied. 

A third proof we have from the vitriolifation <ff 
pyrites \ all pyrites giving forth a vitriol, as they 
all hold a fulphur, excepting the mfspickeU , when 
pure and unmixed with other pyrites. All forts of 
vitriol, whether native or factious, are either 
purely martial, purely coppery, or confiding of 
both : the firft is of a fea-green call, and fwcetifh 
tafte ; the fecond blue, and tailing fharp and nau- 
feous; the third, wherein the martial predomi- 
nates, may conceal its coppery naufeous admixture 
from the fight, though not from the tafte. In 
fhort, all vitriols confift (1.) of the ftrongeft mi- 
neral acid, which comes either from fulphur, or 
the air : (2.) of a metallic earth, which is always 
either iron or copper, or both together, though in 
different proportions ; whence all the vitriols* as 
they are called, from, filver, lead, &c. made bjf 
means of aqua fortis, vinegar, £sfa. cannpt bd 
claffed with the abovementioned. . As to pure cop- 
pery vitriol, it will be a hard matter to find any 
fuch ; for though the cement waters, as they are 
called, or, .properly, the copper-waters of Hun- 
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gary, and other parts* do, by throwing in iron* 
let fall the fined fort of copper, it does not follow 
that they are purely coppery, feeing there are few 
pure capper-pyrites in nature : and fuch pyrites as 
naturally turn to vitriol, cannot do fo without 
fome admixture of iron ; but a pure copper^vitriol 
muft be folely prepared from fine, fmelted copper; 
or otherwife, by art, and with the greateft atten- 
tion feparated from mixt vitriol. The third fort 
is the mod common and univerfal at mines and 
huts ; and, whether native or fadtitious, it will, 
upon proper trial, particularly upon a due fepara- 
tion, be found to be mixed. The firft fort is^ 
neverthelefs, not fo very rare, that we need go in 
queft of it as far as Almerode in Hefle. But tho* 
our fulphur and vitriol pyrites, as they are called, 
generally contain fome copper, yet, by a due eva- 
poration, and cryftallifation, of fuch vitriolic ad- 
mixture, a confiderable quantity of pure iron vitriol 
may be procured. 

(4.) It is alfo obfervable, that the regulus pro- 
cured in fmelting for copper-ores, and called black 
copper, has that black colour chiefly, if not al- 
ways, from the iron fuch ores happen to contain : 
moreover, there is no one fort of copper-ore, that 
remains untouched by the magnet. 

(5.) I might here alfo alledge thofe fcorise, 
which, in copper- ore proofs for filver, always arife 
dark and black ; whereas, doubtlefs, had there 
been no iron, the colour would prove of a liver, a 
brown-red, even to a high-ted caft, the proper 
colour of copper : for though lead, without which 
no incoSion^ or fcorification, can poflfibly be made, 
Ihould happen to mix with it, yet it could not 
entirely deftroy the original colour of the copper % 
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as little as it does the black call of the fcoriaeof 
iron-fyrites, though it bring them fomewhat nearer 
to a brown. I (hall leave to further reflexion the 
vitrification I performed, without additions, in a 
glafs furnace ; where, both from copper-ore, the 
common pyrites^ pure fulpbur-fyritesj and the ar- 
fenical, as the mifpickel^ and mock-lead, I ufually 
procured a black, dark glafs. 
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CHAP. VII. 

Of the Copper in the Pyr ites. 

^' 1 {EXT to the iron, the principal metallic 
% earth to be looked for, and met with in the 
pyrites* is copper. Pyrites is never without iron* 
often without copper* which, next to iron, pyrites 
mod affe&s, and which, of all other metals, is 
the neareft allied to iron •, as may appear from the 
following remarks, (i.) I own there is no expe- 
riment extant to afcertain the tranfmutation of iron 
into copper* though a great deal has been faid to 
that purpofe •, the error having, at leaft, arifen 
from the vitriolic waters of Hungary, wherein a 
precipitation, rather than a tranfmutation of cop- 
per happens by means of iron. As Lohneifs * 
mentions the like to happen at the Rammelfberg ; 
and the late M. Heineman, infpeftor at Botten- 
dorf, made an ingenious imitation to that purpofe ; 
and I myfelf, but lately, to my great fatisfa&ion, 
in the tin Jiockwork at Altenberg. As to the ar- 
lenical pyrites of Sweden, from Gothe-gryfFwan in 
YVeftmanland, which, after fome years expofure 
in the air, is faid to turn entirely to a copper* this 
proves to be either a miftake, or a bare hear-fay, 
without any foundation -J- ; yet, I imagine that a 
tranfmutation among imperfeft metals, fuppofing 
fuch a thing poflible, ftiould fooneft of all happen 
between iron and copper. {%.) Copper* next to iron, 

is 

* Berg-buch, p 332. Toll. Epift. Itin.V. p. i92.WedeI. in 
Fphim N.C. Dec. 1. Ann. VI. VII. 1673, 1676. 
•\ l.ecpoldi Epift. dc Itin. Suecico. p. 82. 
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is the mod: univerfal metal in nature, there being 
Icarce a vein, whether of lead, tin, or even of the 
richer forts, without it ; though there are veins of 
pure copper-ore, without any admixture. (3.) 
Along with the fulphur in the pyrites* copper exhi- 
bits much fuch a mixture as iron does, only that 
in one the colour is fomewhat more yellowifh, in 
the other more pale : and in this refemblance other 
ores do not equal the pyrites* though they may one 
another : for inftance ; fulphur with lead, fulphur 
with regulus, alfo, by means of art, fulphur with 
tin, have a confiderable refemblance among them- 
felves. (4.) Copper* 'tis true, does not emit its 
fulphur fo readily from its ore as iron does, but 
rather runs, and cakes together; and therefore 
will not bear any violence of fire, but only (hpuld 
be treated with a foft degree of roafting: and 
when, by the interpofition of quartzy, mock- 
leady, and the like ftubborn forts of earth, their 
running together, or caking, is prevented, the 
fulphur alfo the more readily feparates. (5.) Both 
of them, in one and the fame manner, receive 
again the fulphur by cementation ; only that the 
copper is fomewhat more penetrated by it, alfo re- 
tains more of it, and for a longer time. For the 
reft,* both of them, along with fulphur, form a 
rufty, footy mafs * whereas the white metals, and 
the femi-metals, ufually, by its means, acquire a 
glittery* antjmonial, and thus a more ory fprm. 
(6.) AH imperfeft metals, without any one addi- 
tion* may be made to burn away, or rather lofe 
their metalleity, and turn to an earth ; yet none 
fo eafily as iron and copper. Stahl * fuppofes this 
to happen fooner to the latter than to the former, 
but, in my opinion, equally to both ; though, 
from my proofs, which are difficult to be made 

I accu- 
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accurately, I cannot fupport the contrary ^ only fa 
far I obferve, that krtnh metals if »©* fuddeniy 
committed to a very br'rfk degree of for, rhirow 
off fcales, which hinder the fmelting ; nor do they 
recover their metalletty even by the ftrongeft pitch, 
of fire, without additions, but ttam to a fcoria or 
glafs: which remark, in regard w> a fudden briflc 
fire, may be alfo made, with refpeft to the other 
metals, particularly lead and tin. (7.) Iron and 
copper are the only two metals, which change to a 
proper vitriol, a thing not to be affirmed of any 
other. Whence ( S.) it appears, that thefe metals are 
of an equal fitnefs and texture to receive the mine- 
ral acid, whether from fulphur or the air*, tho* 
indeed with fome inequality in this receptibility,. * 
which is greater in iron than ki copper •, whence 
the latter appears to be of a ctofer texture than the 
former ; particularly fuch a body, as return* not 
fo readily to its univerfal terreity^ but is arrived tot 
a more heightened degree of rmtalUily. Nay, (9s.) 
they both lodge wefl together in a vitriol * and 
tho* at laft by a careful evaporation, like all other 
faturated fafcs, fhry may be confidenably leparated 
from each other, yet die copper with difficulty 
parts from the iron, after having once been in con- 
.taft with it. ( 10.) Next ro iron, capper is of all 
metals the moft difficult to flux in the fire, (u.) 
Copper is alfo the horded! metal : wheiacr r among the 
ancients, in deft ft of iron, it was ufed for making 
fwords and fcythes -, as in the cabinet at Stockholm 
a fwotd of that metal is ftill to be fcen, and the 
like ufually to be met with in ancient graves*. 
(11) In bmh, preferably to the other metals, 
gold finds a lodgment and an- aptitude for genera- 
tion; yet more io in copper than in iron. (13.) 

Copper, ' 

* Elvii & Benzellii Schediafma de re metallica SuecoGo- 
tliorum, p. 14. 
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Capper, nefcft to iroa,. amalgamates with, mercory 
with the gjtateft dtffiurky 5 whereas geld and fiJvetr 
amalgamate with eafc ;. arJTokad, tin, and zink, raoft 
readily- (i4-> The magnet chiefly and k* gfeateft 
quantity bears copper in iron. 

Whence, tf priori* 'tis cafy to fee* what p«o- 
babtfiey there is fov capper to lodge along, with iroa 
k* pyrites : and, a pcfteriori» or from examining 
%h& pyrites kfelfy what juft foundation there is fov 
that probability. Bun, as fff£pir is not common 
to alf the forts of the pyrites, ibme containing pu«e 
iron only ; audi confequently* as the pyrites may 
fobfift without copper* fo fls^r mud: not be conft- 
'dered in the fame light as iron : namely, as an ciP 
fential part of the pyrites*. But in* regard the inci- 
dental existence of £0#>*r therein extends fo very 
widely, that (1.) very few pyrites ate without it % 
(2.).' many copper pyrites have a. large copper-yield \ 
nay, feme- of them, alenoft to ar half; fo* next to 
iron, this metal dieferves our greeted attention* 
Though I would not difpute the excluding, fuch 
oopper ores, as come very high in yield* from tte 
dais of pyrites in general, and the putting them in 
a peculiar clafs by themfelves •, and vhea confider- 
ing the copper therein, not as fomething incidentalt 
but as a ncceffary part of that ore. Only we muft 
not, with, the A ncients, run to the other extream j 
namely, that of neither regarding, nor looking. for 
any other thing in the pyrites but copper, as, if they 
nevsr contained any iron. 

Hence it has happened, that vitriols have noon* 
nameaffigned them, denoting their iron - y being indb- 
fcrimtnately called cbakanthum, chalcitis, cttperofa,Q* 
cuprirofa, &c. And this has fo far prevailed,, that not 
only in Greece and Italy, but even in Germany ic- 
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felf, all forts of vitriol, even that principally from 
iron, have to this day no other appellation than that 
oi copper-water \ the iron being confidered asfome- 
thing incidental, even by modern mineralifts. 

Copper* however, has a very extenfive fpread in 
the pyrites ; in regard to place, yield, and alfo 
might inefs, as miners ufually fpeak, with refpeft to 
the breadth and thicknefs of their veins. As to 
place, there is fcarce a mine, without fome appear- 
ance of copper-ore. 'Tis found in all forts of earth 
and (tone •, in Ihiver, lime-ftone, quartz, fpad, 
kneifs, and gemfs : though it generally appears, that 
the pyrites in clays, lutes, and lime-ftone, are for 
the moft part principally irony $ and often pure 
and unmixed ; whereas copper-ores, either poor or 
rich, muft be fought for in quartzy, fpathy, fhivery, 
and the like ftone. Ccppcr-pyriPes, or ore, breaks 
at different depths; in fome places, in day veins, 
as has been faid above, almoft beneath the under- 
turf-earth ; though rarely, and as may be eafily 
imagined, thinly fown, and not fo mighty as in the 
deeps •, in other places, and more frequently, in the 
depth *, of which the famous mines at Fahlun m 
Sweden are pregnant inftances. 

Here I have often put the quefrion to myfelf ; 
whether the pyrites does, with the depth, decreafe 
in iron, and increafe in copper yield ; namely, with 
this view ; whether the common pyrites, employed 
in making fulphur and vitriol, and in the operation 
of crude-ftnelting, and in metal pure iron almoft 
decreafes with thedepth ; that is, becomes weaker or 
fmaller in veins? or whether, like other ore veins, 
as lead and copper, it rather encreafes? And to 
mention only the pyrites-copper-ore, it is well 
known, that downwards it ftill grows mightier or 
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larger) whereas the pyrites iron-ore, that runs from 
above inwards, lofes itfelf more and more, upon 
the encreafe of the former. Whence it may be 
probably conjeftured, that iron and copper are, in 
regard of their proximate metallic ground-earth, if 
not one and the fame, yet greatly rcfembling each 
other, and differing only in the degrees and periods 
of coftion, maturation, and exaltation: particu- 
larly, that thofe particles, which, in the iron-py- 
rites* were to be carried no higher than to the form 
of iron,, are, in the copper-pyrites* on the contrary, 
or copper-are* to be raifed to a higher and nobler 
form ; that is, to that of copper, as what requires a 
different and a more thorough degree of coftion 
and maturation. 

What confirms the conje&ure of the iron and 
copper pyrites having the fame original (in particu- 
lar, that the one is derived, from the other) is, that 
the copper-pyrit* feldom begin from the day* or 
beneath the under-turf earth ; whereas the iron- 
pyrit* commonly manifeft themfelves there ; 
nay, where the former happen to appear foon 
(which neverthelefs is rarely obferved) the lat- 
ter do not only equally as foon manifeft themfelves 
in huge beds, flock-works* bellies* and nefts* but are 
alfo gradually accompanied by the former. Yet alt 
this does not fully fatisfy the query •, the nature of 
the deepeft* that is, of the fole or bottom of the 
mine, as far as it has been funk, being betides to 
be confidered. > 

Now, here again we are not to doubt, but that 
iron-pyrita lodge alfo at the greateft depth, even 
in the center of the earth ; it being poffible, that 
the fame caufes, that operate near the furface* 
fhould alfo exift at the greateft depths. Our ex- 
perience and knowledge are, however, not fuffi- 
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cientty •ex&eniire, fdly to anfwer this qoeftion, 
a great deal of attention .and caution being Tequiiitc 
in forming a proper judgment -on the cafe. 

Nxnr, as m thttopper-ykld in each font of pyrites<> 
whether tdcoomdnatcd copper-pyrites, or copper-ares* 
I have in various ways attempted to dtfcover it, 
Without leaving concealed 'the rfmalloft flaarc of 
wpper, that happened to be therein. A* flo thofe 
that contain much copper, orxxialy a pound chequ'vntail, 
the method otf xtra6t>ng k is a thing »»eW brown: 
if firft, according .to the common way <rf afcying, 
they be brought, in their unroafted fUte, by n&earas 
of pounded glafe, to crude ft one \ which crude-ftme, 
with the ufual dofe of black-flux in a crucible in a 
wind-furnace maybe reduced to black-copper \ and 
this again in the aflay-farnace to rafe-coffwi *hcf to 
procure che copper, on the fcore of if& being apt , to 
burn away, from extremeJy pocw copper fyritet 9 
care and -experience are requifite. And) aw I have 
had feveral fores of pyrites from x>at mines, fixwn 
which neither J, nor che moft experienced afiayer* 
coirid eactrafit che leaft copper , 1 have difoovered 
other ways to anfwer #be purpofe. The colour I 
found to be fallacious; and even extremdy pale 
copper-ows to be rich in topper, this paknefs arifing 
from the defect of iujphur, and the over-<lofe of 
arfenic. 

Thefe poor copper-pyrites I tried both in their 
crude and roafted ftate, nay even in their iroiwe- 
gulus, with vinegar, alfo ipirit of fal-ammoniac ; 
as*faefe are flaarp waters, which copper readiJy yields 
to ; but without the copper giving forth *cs green 
and blue colours, on account of their being entirely, 
defended by che iron : and when any green caft 
happened to manifeft'ufelf, it was owing to a coppery 
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irao-rcgutus, and Co pyrites, where the r*pf*r (hewed 
kfelf bodily by the common proof, without. the 
trouble of torturing with vinegar, &c. Laftiy, I 
proceeded with them in the way of a vicriolifetion, 
both by means of the air and 6re, oppofing Rich vi- 
triol to a pure martial fort, made by art from iron 
by means of oil of vitriol; and thus fufficiently 
pure from all copper: yet there was no difference of 
colour oMervaWe ; though upon tailing it, its 
naufeoufnefs failed not to manifeft itfelf. Bitt a 
vitriol, mixed with (ome alum, though otherwife 
entirely free from iron, as is often the cafe of that 
from ihivery and black kneifs, pyritcs*vtin~jlon€ % 
as is thatoi ' BtAunfiLorff^ and the Hungarian native 
vitriol idlelf, caufes fuch a degree ,of naufeoufnefs 
on the tongue, as though it were coppery, that it 
is no eafy matter to diftinguifti them : as I was long 
unacquainted with this, I could affirm nothing 
with certainty about it; but was again obliged to 
have recourfe to iron, which at length extra&ed 
the copper out of fuch vkriols and pyrites^ wherein 
I never fufpe&ed any fuch thing to be. The me- 
thod infhortis, todiffolve the vitriol in common 
water, and put a polifhed iron wire therein; when 
the copper^ though in the leaft quantity poflible, 
not only viiibly colours the iron of a copper-red* 
but alfo crufts it over with a kind of copper (kin, 
whilft the iron in the mean time confumes away, 
and partly goes into the vitriol mixture, and partly 
falls down to the bottom ; and this To long as there 
remains the leaft copper therein: fo that rhis is the 
beft way of purifying a coppery iron- vitriol, as (hall 
hereafter appear more at large. 

After premifing in general the yield of other 
ores, we (hall in particular treat of that of copper. 
As to the noble metals, gold and Giver, their yield 
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iir fome ores, namely, in the glajfy and red-goldijb* 
fort, is confiderable, or at lead fo far conftant, as 
that the former, when pure, and without any rocky 
admixture, affords always above a half, and com- 
monly about two thirds : the latter alfo, when pure 
and fine, ufually above a half in filvcr, and never 
lefs. But then we mud: here regard the proper and 
effential characters of fuch ores ; as no ore is to be 
accounted a glajfy fort, that will not bear the be- 
ing cut, hammered, fcta A red- goldifh fort may 
alfo happen to have fome foreign admixture, as 
appears from its dark caft at Braunfdorff: and thus 
in proportion to fuch admixture, its yield falls 
fliort of half. But in moft ores, the yield in noble 
metals is fo variable, that there is no coming at 
near fo much certainty for thefe, as for the glajfy 
and red-goldijb ores. 

Lead-glitter, or galena, holds fometimes a half, 
fometimes a whole loth, fometimes two, three, ten, 
and more loths of filver ; not to mention a fort, that 
rifcs to Marks * the quintal ; among which there 
break noble veins, in particular of white goldifh ore, 
tho* often very unobfervable. Copper-ore alfo, in re- 
gard of its bWtx-yieldi greatly rifes and falls : and 
here I have obferved, that when it comes to lotbs* 
it is of a dark-grey caft, and then called fallow 
copper-ore •, and when to marks % this dark-grey hue 
remitting fomewhat, it comes to be ca 11 ed fallow 
ore: nay, the wbitc-goldifh ore, which, fo far as 
I could learn, is certainly a copper-holding fort, only 
fo far differs from fallow ore 9 that fometimes in 
filvero^ it has rifen very high, namely, to ten, 
twenty, thirty, and more marks the quintal, and 
on the contrary, falls in copper: and thus the white- 
goldifh ore cannot, like the red-goldijb fort, properly 

con- 
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conftitute a clafs of filver-ores 5 as being not only 
highly inconftant in Gbrcr-yield, but peculiarly cop- 
pery, which can never be faid of any red-goldi/b ore. 

As to the impcrfedk, or rather, ignoble metals, 
their ores are in more inftances found of a conftant 
yield than tbofe of the noble ; as in particular, we 
learn from lead-glitter, white and green-lead ore, 
tin-flone, iron-pyrites, and cinnabar % glitter, or 
galena, commonly containing two thirds, nay fome- 
what above, in lead ; and hitherto I have found 
none falling much fhort of a half. The fame we 
obferve, and that with more certainty, of no one 
ore fo much as of the rich tin- (lone. White and 
green lead-ore hold ordinarily above three fourths 
in lead, and never under, only allowing for its 
incredible volatility. 

Sulpbur-iron-pyrites always yields about three 
fourths metallic, namely, iron-earth ; and allow- 
ing for its volatility, neither more nor lefs than 
a fourth of fulphur, Arjenical, or poifon- pyrites, 
which has alfo conftantiy an iron-earth for its 
ground, when pure and fine, has a like yield, al- 
lowing only for a third, or fomewhat over, of fly- 
ftone, or arfenic. Cinnabar-ore has often fome- 
what foreign in its mixtion ; thus not always exhibit- 
ing its due, beautiful, red chara&er, but fome- 
times appearing of a brown-red, more or leis, al- 
moft like a brown-red iron-ftone ; but when arrived 
to its true degree of perfection and purity is, like 
the other, found in its proportion of fulphur and 
quickfilver, as 1 to 6 or 7. And here it were to 
be wiftied, aflayers were more careful in noting 
down the feveral yields of their ores, not omitting 
at the fame time to regifter any doubts that might 
arife in the courfe of the proceis : as by this means 

we 



Digitized by 



.IZ) 



122 Of the Copper 

we might by degrees arrive to certain axioms, that 
might be depended on, with refped to the metal* 
lie mixtion of ores. 

Some of the above- mentioned ores, namely, anti- 
mony and lead-giitter, agree more than a litde, both 
in their meafure of fulphur and tnet&l-mixti** ; aiib 
. in the kind of their volatile, namely, fulphur por- 
tion ; nay, almaft in the volatility of their metallic 
or femi-metallic portion ; and befides, in the fe- 
parability of their metal from their fulphur. In 
particular, that thefe, before ail or moft other ores, 
are in their mixtion found of a like proportion of 
metal and fulphur, as that their metal, at leaft, ever 
outweighs the remaining ore-portion, but the con- 
trary never happens. Farther, that accordingly, 
tin-ftone, cinnabar, glajfy^ and red-goldijb ores may 
be claffed amongft the firft, of whofe metallic yield 
the moft folic! and conftant observations may be 
made. 

Now to return to our pyrites-copper-ore ; I have 
not only affayed various forts thereof, but employed 
all the care and attention needful on fuch occasions \ 
as feparating, picking, and cleaning; and found 
their yield feldom amounting to half, nay, gene- 
rally falling Ihort by 3, 2, down to 1 pound $ 
confeqgently a yield fo various, as is not eafily to 
be met with in any other genuine ore ; a circum- 
ftance tftet deferves a greater degree of attention 
than has hitherto been thought proper to beftow 
upon it; not to repeat what was faid of lead, 
quickfilver, and regulusof antimony, whofe proper, 
pure ores in merallic yield never fall fo low, nay 
conftantly hold to one and the lame degree of 
weight, without any material difference, allowing 
for what is loft, from their aptnefs to volatilife, to 

be 



Digitized by 



Google 



in J&e P r r i t e s. 123 

be burat away , and to fcorify, nay, from inatten- 
tion and negligence in the operator. The fame 
may with mnore propriety be faid of tin, whofe 
proper, pure -opc, called tin- ft one, attb tin-gra- 
natesy constantly give the fame, and that a rich 
yield, <namdy, above a half. This greart variety 
intfee topper-yield of pyrites affording trs no certain 
axioms or truths, pots us upon the neceffiry of 
framing fo many claffes of them, as there arc dif- 
ferent yidds -, and therefore copper ts to be conG- 
•dered as fomedwng incidental to pyriies. 

It were to be wifhed we had feme external figns 
•or chara6bers, whereby to af cert am the different 
yields tf she copper --pyrites. The deofity, defends, 
•and weight of the ores are not always to be de- 
pended on. Their «ftru6ture, which is 'either ftel- 
tat-e, teJUccakSy or r*fr, or melted together ', as it 
-were, fo far mawifeits the difference of their inter- 
nal fulbftance, a6 to (hew that the ftellate pyrites 
commonly oon tains no copper at all, or bin very 
little •, thofe confifting of different coats, to be 
generally arfenical ; in which refpeft they are here 
■at Friberg called cobal&vjk, nay tobalA'v&fli \ but as 
to thofe unaffes of pyrites* which appear mt I t«ed, or 
run together, it ftill remains a -difficulty to deter- 
mine their yield. The colour proves a furer guide 
in this cafe v the more yoHow and greenifli the^y- 
rites Jhews, the richer it proves in copper : yet, 
from the abfence of thefe colours, the abfence of 
copper muft not be inferred. For though this in- 
ference might in moft inftances hold good, efpe- 
ctaily in regard to fome one particular mine-work i 
for inftance, that of Friberg ; yet the above-men- 
tioned fampJe of a certain topper-ore confiderabfy 
♦white, fych as I never once after faw, heard, or 
read of, might caution w againft entirely and 
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folely relying on the colour. The fureft way there- 
fore of judging of thefe ores,- where the ftru&ure 
affords no light, is, together with their colour, to 
take their weight, denfity, and glittering, fhining 
appearance into the account. True it is, the above- 
mentioned copper-ore, which yields to the quantity 
of 40 pounds in the centner, appears very pale, 
and almoft like a white pyrites -, but, on the other 
hand, from its denfity and clofenefs, it muft be of 
a more metallic nature, and not barely a white 
pyrites or mifspickel, but a body only inverted with 
arfenic, and thence ought to be imagined to be 
more coppery. But what judgment then are we to 
form of the fallow-ore, fallow copper-ore, copper- 
glafs, and copper-laful? Fallow-ore is a grey fort, 
darker than the wbite-goldifh \ containing between 
1 and 2 marks of filver, ufually breaking* as we 
fee at the Croner and the Halfebruck, with yellow 
copper-ore. Fallow-copper-ore is darker than falkw- 
ore, and therefore exprefsly denominated from cop- 
per ^ as containing more of that metal, and much 
lefs filver. 

Copper-glafs is ftill darker, inclining much to a 
black, as being highly irony. Copper-laful dtftin- 
guifiies itfelf by its fteel-blue colour, though mif- 
ufe has introduced the calling a yellow- greenifh 
topper-ore, a copper-laful. Among the ancients 
copper-glafs denoted only a copper-laful. But here 
to obviate much difficulty, thefe ores, but juft 
mentioned, may well be excluded the clafs of py- 
rites, as not properly belonging thereto •, though I 
thought it neceffary to mention them, as they 
ferve to clear up the bufinefs of ore-colours 5 and, 
in particular, to find out the marks of copper-yields. 
That the iron in the pure iron-pyrites appears not 
black, or as an iron-ftone, but yeliowifh, is folely 
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owing to the fulphur; without which there is no- 
thing to be found in the pure iron-pyrites* capable 
of imparting fuch colour to the iron. , That fuch iron- 
pyrites , whofe fulphur is only mixed with fome arfe- 
nic, deviates from a jrellow ihore to a white, is un- 
doubtedly owing to the arfenic. • That nothing but 
the copper heightens the yellow colour of the com- 
mon iron and fulphur pyrites, and makes it run to a 
greenilh, is a truth as little to be doubted of. But 
why a pyrites-copper-ore, containing 20 pounds of 
capper in the centner, is not fo eminently diftin- 
guifhable in colour from that which holds only 10 ; 
and why it is often a difficult matter to know a 
very rich from a confiderably poor fort, three rea- 
fons feem affignable : one certainly is, the arfenic, 
which imparts its high colour to the copper, as is 
well known from the operation of wbite-copper- 
making, and prevents its coming to that degree of 
yellownefe or greenifhnefs, which copper^ with 
fulphur, is wont to exhibit : and thus fulphur is more 
copious, nay, as it were, more indifpenfably ne- 
ceffary in pyrites-copper- ore thanin^yri/tt-iron-ore; 
as the fandaracby, or ruddy crude fulphur, always 
procurable from the copper-pyrites-ores, fufficiently 
(hews. 

The fecond reafon is the proportion of the ful- 
phur in refpelt to the remaining principles of the 
pyrites, being what I found pretty uniform and 
conftant in the pure iron-pyrites-ore ; but in the 
copper-pyrites ore not only in general, in a fmaller, 
but alfo a more variable quantity. 

The third reafon probably may be derived from 
a circumftance, of which I fliall make fome 
mention in the following chapter ; namely, an 
unmetallic, crude, undetermined earth; which, 
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as in many other cues, fo alfe is* it to be met with k* 
the pyrites y a«d which, both in refpe& of quality 
and quantity, may ferve ©ccafionally to heighten, or 
to lower the colouss. of ores. 

This thirds together with either a dcfe& of 
fulphur, on a plenty of arfenic, may be a concurring, 
caufe, why the often mentioned, rich eopper-tre of 
Hohenftein* has acquired fa very pale an appearance, 
that were it not for its uncommon denfuy and dole- 
nefs, it might eafily betaken for ayelfowifh pyri» 
tesj or for what it really is no*. In iueh circum- 
(lances, we muft be upon our guard in judging, 
of the pyrites by their colours, at kaft we rnuft noe 
fuffer ourfelves to be milled by the pale •, though in 
fuch things, where many circumrtances muft pftei* 
be confidcred together, colours afford the greateft 
light* as was obferved above, chap, II. 

Laftly, I muft add, that in the white pyrites' 
there is no copper at all. Now, whether any, or 
how much capper^ there may be in kupffer nickel* 
a fort of cobald, of a copper red, and allied to die 
white pyrite s y is a thing that mult be previouQy en- 
quired into. 
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CHAP. VIII. 

Cf the UNMETALL1C EARTH ill thcPYRITSSw 

TH AT along with the iron and copper ia the 
pyrites^ there is, befides, a fixed fort of 
earthy which is neither fulphur nor •arfenfc, neither 
iron nor copper; in a word, which neither is it- 
felf, nor can yield, any metal, is a thing deferving 
a particular confederation, as being one of the pe- 
culiar principles of the pyrites. Upon this head 
we fhall briefly only (intending to leave the further 
cHfquifitian of the fubjeft to the more minute exa- 
mination of others) confider thefe four things 
(i.) Whait we are to underftand by fuch an uxwe- 
t&Uic earth: (2.) Whether fuch an earth is. to be 
obferved in other ores: (3.) Whether fuch caa be 
fhewn actually exifting in pyrites : (4.) What its, 
nature and properties are. 

As to the ifirft, or what is to be underftood by 
the unmetallic earth ; v/e muft, firft of all, guard 
the reader againft a miftake, in which he might 
be otherwife apt to fall, and caution him, that by 
no means are we to underftand by it the adhering, 
iaterfperfed, .quartzy, fpathy matters,, and the like 
earth,, rock, or ftone, or any thing that is fq^ 
rable by the wedge, or diftingiiifhable by the 
naked, or even by the armed, eye ; feeing fome- 
times in ores there lies interfperfed, like a fand, a 
fmall- grained, either quartzy or felenitical, fort of 
rock, or ftone, as I have had a fample from, the 
Bannat of Temefwaer, in which an unarmed eye 
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could fcarce diftinguifh it. I mutt here alfo ob- 
viate a falfe notion, which, notwithftanding the 
above hints, fome might be induced to form to 
. themfelves of what we call pyrites-kidneys, and 
balls ; wherein, upon breaking them in pieces, we 
often obferve all manner of fandy, Honey, and 
often fcarce diftinguiftiable particles, falfely confi- 
dered as effential parts in the mixtion of the pyrites. 
I have lately had one fuch kidney, above a 
pound in weight, from the falt-pit at Bochnia in 
Poland, where neither externally, nor for an inch 
deep within it, was to be found the lead trace of 
of a rocky, or other admixed matter, as an effen- 
tial, conftituent part of the pyrites ; but, quite in- 
ternally, I unexpedtedly obferved fuch ; of which 
the pyrity periwinkle and mufcle famples are plain, 
palpable inftances. But, by the unmetallic, fixed 
pyrites-earth, we are rather to undcrftand fuch 
pyrites-particles, as are intimately introduced into 
the pyrites-mixtion ; namely, an earth, both by the 
volatile and fixed earth of the pyrites, fo fwallowed 
up, minerallifed, and incorporated, as to be as 
little diftinguifliable as the other pyrites-particles* 
the fulphur, arfenic, iron, or copper, either by 
the naked, or armed eye. 

This unmetallic earth, like the other principles 
of the pyrites, is derived, as was lhewn above, 
from the generation and production of the pyrites ; 
from ore and ftone-forming juices, conveyed in 
the manner of damps, or vapours for that pur- 
pofe. 

(2.) As to the queftion, Whether fuch an un- 
metallic-earth may be found in other ores, I muft 
own, it was the pyrites gave me the firft hint of 
this fort; as in it I fovmd fomething which could 
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neither be called fulphur, nor arfenic, nor a me- 
tallic earth: apd, to confirm this, I examined 
other ores, and found a like earth in cobald 
3nd bifmuth ares. Cobald, which isj ufed for 
making fmalt, tolerably refernbles the arfenic-pyrite^ 
or the white pyrites* or mijf. ickeU both externally 
and internally ; only that this laft turns to a very 
dark glafs, whereas the firft has its earth changed 
tq ? beautiful blue glafs. Now as the white, or 
arfenic pyrites^ has fpme iron for its ground-earthy 
which undoubtedly is the caufe of the black co- 
lour of its glafs ; and as the tint and colour of 
glaflfes commonly bewray fomething metallic, as 
appears, not only by analyfis, but by fyntbejis* a* 
in the making of fmalts, or enamels; fo all blue 
mineral colours, whether natural or artificial, as 
laful-ftone, copper- blue, mountain-blue, blue 
vitriol, arife only frorn copper. And laftly, as 
copper fhews itfelf plainly in that fort of cobald, 
called kuftfernidel, it is not improbable, fmalt ' 
niay be prqduced from an earth, not only, in ge- 
neral, metallic, but, in particular, coppery : but 
?s from cobald, by any method hitherto under- 
ftood, only a very fmalj quantity of metal, cither 
of copper, or any other .mineral, is procurable, 
that bears any proportion to its earth, we muft 
needs fuppofe its gi ound-earth, if not all, yet moft 
of it, to be unmetallic r crude, vague, or undeter- 
mined ; particularly, .crude-earthy * fandy,. and thus 
e^fily verifiable : but the cobald to be employed, 
tnuft be no mixt-work* but fuch as is highly pure, 
and carefully feparated from its quartz, which 
not only externally adheres thereto, but often, 
Jies very tenderly and infeparably interfperfed or 
mixed arpongft it;-, otherwife it would yield an 
over-quantity of unrnetallic earth. This genuine 
fmalt-earth is generally as one to three, in regard 
to th^ volatile,* arfenical, portion -, the arfenic be-. 
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ing what has penetrated, impregnated, and formedf 
the faid earth, fo as not to become a bare ftone, 
but an ore, and fuch a fort, as greatly refembles a 
metallic, in particular, a grey, coppery, and fil- 
very ore- Bifmuth-ore, which is greatly allied, 
and adheres alfo to cobald, leaves behind, after 
roafting, (in which operation it yields a femi-metal, 
called bifmutb^ or marcafitc) an earth, of ftone, 
called bijmuth ftone \ this earth, like that from co- 
bald, affords a more beautiful fmalt, but no me* 
tal, in Vhat manner foever treated. 

(3.) With re(pe& to the manner of exhibiting 
this unmetallic earth in the pyrites y we fhall take no- 
tice of each of the three principal forts of them, be- 
ginning with the white, or arfenic pyrites 5 after fe- 
parating the volatile portion of which, there remains 
behind, in clofe veffels, a reguline, femi-metallic 
body, called fly ftone; but in an open fire there 
fublimes a grey, whitifh meal, ufed for mak- 
ing arfenic, leaving behind it an earthy, or 
ftoney fubftance, that looks greyifh, is very light, 
and generally amounts to about i. Now, that in 
this earth there is metal, nay, iron in particular, 
cannot be denied, forafmuch as it is greatly at- 
tracted by the magnet, and, in part, by means of 
proper additions, may be brought to yield an iron* 
regulus, nay, an iron- vitriol. But (1.) the ironii 
in a, variable proportion therein, whereas the pro- 
portion of the entire fixed earth, with refpedt M 
the volatile part, comes pretty near to an equality, 
I have remarked, that not only one fort of arfenic* 
pyrites earth is more affefted by magnetifm than 
another j neverthelcfs, that it preferably turns to 
iron, as I have had an inftaace of a fort from 
Fahlun in Sweden. (2.) But this white-pyrites iron 
is in a very fmail quantity, that is, fcarce ?Vt inr 

com* 



Digitized by 



Google 



in tie Pyrites. 131 

companion of the remaining fixed earth. (3.) This 
unmartial rcfidue is by no methods reducible to 
any other metal 1 and tho' in the intended metal* 
lifation many aftual iron particles may be fcorified, 
or vitrified, as may eafily happen in iron, nay, in 
copper proofs, with an undue degree of fire, or 
dofe of additions* yet this cannot always be the 
cafe ; and certainly we have reafon to believe, that 
the glafs, or fcoria, to which the fixed white py- 
rites earth runs, is mofrly a crude, unmetallic earth. 
As to the yellowilh, or fulphur pyrites* there is, 
by the magnet, and the ufual fmelting-proof* more 
iron in it than in the white pyrites: fo that fomc of 
them amount to 50 or 60 lb. of iron in the cent- 
ner, or quintal ; whilft others, or rather the moft, 
in particular the fpherical, and thofe the pureft 
iron-pyrites* feldom yield more than between 10 
and 12 pounds. And again we fee, that, befides 
the fulphur parr, which is generally about \* and 
the metal, which is not I of. the J parts of the 
fixed earth, including alfo the fcorified iron-earth, 
the half or above the half, which is neither ful- 
phur, nor metal, muft be a crude earth. Laftly, 
of the copper, or yellow pyrites* we may affirm the 
Fame as of the yellowifh, as being nearly allied to 
each other. 

(4.) What the proper nature of this unmetallic 
earth may be, cannot fo eafily be determined * we 
muft therefore reft contented with the bare know- 
ledge, that there is, in reality, fuch an earth, tho* 
incapable of exhibiting it pure and in its unverified 
date. I call it a crude earth, becaufe from it, as 
from an unformed matter, a metal, may be prd- 
duced, if either the matrix prove not barren or un- 
toward, or there be no want of impregnating juices* 
or of a proper length of time for complcating the 
maturation and coftion. 
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C H A P. IX. 

Of the Sulphur in the Pyrites. 

AFTER having treated of the metallic, as 
well the martial as venereal, and of the un- 
metallic earth, and confequently of thofe parts of 
the pyrites which are fixed, we now proceed to 
confider the others ; and firft, the fulpbur, which 
is a body peculiar to the mineral kingdom .alone, 
as t no one fort of ore is to be found without it; 
fome partake of it in a larger, others in a fmaller 
proportion •, though it is fcarce, if at all, to be 
found mixed with tin, bifrnuth, and cobald: it 
mixes indifferently well with arfenic, alfo gold, 
more readily with filver, and ftill more fo with 
lead, iron, and copper, but, above all, with quick- 
Jilver, and regulus. As to tin, I never yet met 
with any tin-ore, that Jhewed the lead trace of /»/- 
pbur 9 but rather a . pure p$ifon-fheal> or arfenic ; 
\ hough this tin ore be not eafily feparable from woU 
fratn, a kind of mock- tin, or an irony tin mineral, 
which muft therefore have Comefulpbur. A genu- 
ine fmalt-cobald, in this refpedt, greatly refembles 
tin ; and from bifmuth-ore, as luch, to extradl any 
fulpbur, would be more than a little extraordinary. 
Arfenic, when contained in the mineral called pot- 
/on- pyrites, or mijfpickel, may admit of f6n\e fid- 
fkur, but fmalt-cobald with none 5 a circumftance 
worth remarking. 

Further, though regulus of antimony be fo near- 
ly' allied to bifrnuth, as appdars by a variety of ex- 
periments, 
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periments, and' tho* the former is entirely Impreg- 
nated with ftitphur, yet that the latter fhould not 
bewray the lead appearance thereof, is fomethin^ 
uncommon. 

Silver manifefts ftill more of it, not only thai 
incidentally lodged in other fulphurated ores, hi 
inftance, lead-glitter, copper-ore, and fulpbur-py- 
rites, white-goldi/h, fallow ores, and fallow-copper- 
ores \ but in its own peculiar ores, as the glajfy 9 
and, in fome degree, the red-goldijb ofes. 

As to gold, it is not certainly known with tj?,' 
how far, and how readily fu f phur lodges in it, 
as I have not hitherto feen a proper gold-ore ; arid 
as it is ftill a queftion, whether the fpangles of 
gold, to be met with in veins, are not rather na- 
tive, that is, only lodged there, and not in an ore* 
ftate, or mineralifed by. means of fulphur \ yet I 
would not maintain the impoffibility of fuch a Rate, 
nay, rather hold, that, where 'tis reduced to ge^ 
nuine ore, it is fo, not by means of arfenic only^ 
though principally, but alfo of fulphur ; befidei 
which, there is no third body in the whole compafs 
of the mineral kingdom, fo capable of reducing 
metals to an ore- ftate. 

But be this as it will, fulphur is more readily 
found along with lead, copper, and iron, as ap- 
pears from lead-ores, copper- pyrites and ore, and 
iron-pyrites > yet not lb peculiar to thefe metals, as 
it is to regulus and qutckfilvcr ; feeing iron-ore is' 
fometimes to be found without any diftinguifhable 
julpbur^ fuch as mod iron-ftonc is, in particular^ 
glafs head. Copper-ore I have found without ful- 
phur y as, a copper-Iaful from Lapland; alfo lead- 
ore, entirely without any, as appears frorri the 
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yrhite and green lead ores *, but to find quickfilver- 
ore and regulus without fulpbur 9 would be a pro* 
digy in nature. 

Sulphur is morer frequently found with the ig-» 
noble, rather than with the nobler metals, in their ore- 
(late, and with it, fometimes, arfenic is combined 
in larger or fmalier quantities ; a circumftancc not 
to be affirmed either of quickfilver, or regulus. 

Iron and copper, as well as quickfilver and re- 
gulus, greatly affe&fulpbur> which, when without all 
other metals, is never without both theft laft * and in 
the former too in fo large a quantity as in the often 
mentioned metallic middle Jubilances, or ekftra. 
In a word, fulpbur reduces iron and copper to an 
ore-ftate, and forms them into pyrites ; yet not al- 
ways in the fame manner, or proportion. 

As to the white pyrites^ I, for a long time, doubt- 
ed whether it contained any fulpbur, 'till a perfon, 
employed in the manufactures of fulpbur and fan- 
darach, would, right or wrong, peribade mV, that 
a fandarach might be made from white pyrites, with- 
out additions \ whence it follows, that it muft ne- 
cefiarily contain fulpbur^ without which no fanda- 
rach can be prepared. But to omit mentioning 
now, that I never could difcover any by my repeat- 
ed proofs, I found it to be a bare aflertion, wirh- 
put any foundation ; a thing but too common, both 
at the mines and huts. I cannot, however, deny 
to the white pyrites (though entirely clofe as fteel, 
pure, and without any obfervably interfperfed /«/- 
fbur pyrites) any the lead matter of fulpbur. 

In copper pyrites, as that holding but Jittle copper, 
is thus called atPriberg •, and copper-pyritef-ore, (by 
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Vhich I mean what is there called copper-ore, or 
the pyrites rich in copper) poflefs fulpbur in fuch 
plenty and proportion, as might almoft make it 
looked upon, not as an incidental, but as an effen- 
tial, conmtuent part thereof; and (bis fo constant- 
ly, that let a tepper-pyrites-ore be ever fo arfcni- 
cal, it is never without fulpbur. And here the 
'following remark may properly be made, namely, 
that iron-pyrites* fo far as the white-pyrites, on ac- 
count of its very fmall portion of iron, may be 
called fuch, may fooner exift without fulpbur than 
copper-pyrites* 

In genuine ircn-pyrites> containing the, lead, or 
no copper at all, the fulpbur, in general, amounts 
td between £ and \ of the whole. To mention only 
the principal forts; that from Ehrne-Schlangc gives 
28 pounds of crude fulpbur the centner, or quin- 
tal; from PretzfchendorfF, 30 lb/24 lotbs ; from 
the Rautencrantz, at Johan-Georgen-Stadt, 30 lb. 
24 /. from theHalfebrucke, 361b. 16 /. from Braunf- 
dorff, 251b. 16/. from the Schlofsberg, at Top- 
litz, 271b. 1 6 L from Almerode of Heffe, 26 lb. 1 zl. 
from Alt- fattel, near Egra in Bohemia, 261b. 16/. 
from Boll, in the territory of Wirtemberg, 26 lb. 
the Jbiver kidneys of Goflar, 241b. the Swedifti py- 
rites of Nericia, 25 lb. the pytites-kidneys from the 
falt-pit at Vilizka, 26 lb. the pyrites from the Ban- 
nat of Tcmefwaerj 27 lb. 10 /. the pyrites from 
the three Wifcmen's Levels at Schemnitz in Hun*- 
gary, 23 lb. 

And here we are to re mark, ( 1 . ) That in clofe vef- 
fcls, as retorts, the above aifigned proportions of crude 
fulpbur are with difficulty, and commonly fcarce 
to one fourth procurable; but* an open fire, fuch 
as is that under the muffle, fully forces out' what 
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Tcmdihs fcfehirid, which Is doubtleft * fulpbur, as 
appears from the odour of the exhaufted pyrites- 
earth, though not to be retained. 

(£) The pyrites, that in crude fulpbur -yield ex- 
ceeds one third, is to be fufpe6ted to partake of 
arfenic ; as is the cafe of the- Hatfebrntke pyritei, 
which, in its fulpbur eous, and other volatile por- 
tion, amounting to 36 pounds in the center, and 
confequently above one third is rerfiarkably arfe- 
nical, and therefore called cobald. 

In pyrites, impregnated with arfenic, as is com- 
monly the fort where copper lodges along *ith 
the ground-earth, it proves a difficult matter to 
make a calculus of the fulpbur; fuch pyrites readily 
caking, and running together in the firfc, ahd thfe 
more ib, by how much richer it is in copper ; the 
teafon, doubtlefs, is principally owing t6 the arfe* 
nic ; for, the white pyrites, which abounds in arfenic, 
does the fame ; that is, running together/if ufually 
cakes : fo that the arfenic to the fulpbur, in the 
topper-pyrites, or copper-ore, rarely exceeds one 
fifth or one fixth. 

Now, the Jltlphur procured from pyritis, particu- 
larly from the yellowifh, or the fort called iron and 
fulpbur pyrites, generally manifefts a yellowifh grey 
caft, and is occafionally called either crude fulpbur^ 
becaufe ie comes from the firft procefs, and is ftill 
unpurified •, or caballine, or borfe fulpbur, as it is 
proper enough to be ufed for difeafed cattle. This 
crude, or borfe fulpbur is re-committed to the re- 
tort, and oncq more dtftilled or fined \ whereby it 
turns out beautifully yellow, pure, and fine, the 
foreign arfeftical matter, called fulpbur-flag, re- 
maining behind at the bottom of the retorts 

I can- 
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I cannbt drriit fuggefting here tometMng vefrV 
itmarkablfe-, whether to call it a hew difeoVery in 
mineralogy, particularly in the do&rine bf fkfpbuP, 
I knownbt; which, in (hort, is this, that in thfc 
crtcde futyhur, there is an aftudl iron -earth con- 
tained! which not only is readily adttcT uptin by 
the magnet, but is alfo mttalifed. 

Fbrif you take thefulpb'urjldgs, and* bum 'them 

in a crucible or pot, you procure a grbyjlh, afhy 

• earth, which the m tgnet* attracts, and which, by 

f>roper additions, may be reduced tp an.iron-regu- 
us ; and this not only when the fulpbur is treated 
in an irbn retort, the u^ng which might give fuf- 
picion of the acid fait of the fulphur having' cor- 
roded and diflblved fome ©f the iron of the pot, 
but alfo in earthen retorts. 

"We have here befides two remarks more to 
fnake : ( i .) Th&t the above is a certain truth, which 
may often clear up an experiment, that may hap- 
pen to be made with fulpbwr flags, and contribute 
to attain the knowledge of a natural body •, whether 
the iron it holds, happen to be derived to it in 
an incidental manner from the veffels, in the courfe 
of the purification, or in the firft defulpburation 
fublime along therewith from the ground- iron- 
earth of the pyrites. 

(2.) The more clearly to difclofe my thoughts 
on this head, I am in general to enquire, whether 
it would be any abfurdity to fuppofe the tender 
iron-earth, as it is in the pyrites, co be at the fame 
time volatilifed in the defulpburation of the pyrites ? 
The copper-earth is, however, fitted for this vo- 
latilifation, as the copper-panicles in the pyrites ad- 
here 
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here more clofely to the fulphur th^n the iron*par- 
ticles do. But all that can be hence inferred is, 
that the copper-particles may be more adapted for 
volatilifation than the iron-particles are ; as it mud 
be allowed, that the groffeft earthy metal-particles, 
as iron and copper, nay all imperfect metals, ma/ 
barely, by the action of the fire, without any addi- 
tional affiftance, be volatilifed . 

What may help to remove all difficulties, is the 
having in our eye the two following important and 
repeatedly confirmed rules : 

(i.) That fome matters, when accompanied, or 
combined with fomething, even not fo effential to 
the defign, ufually (hew themfelves, both paffhefy 
and aSively, of a very different habitude; either 
more adapted and a&ive, or more powerful and 
operative, than when employed feparately. 

(2.) That metallic earths are in their mineral 
ftate of a quite different aptitude, than when 
brought into a metallic body, and f melted. Silver, 
as a metallic body, will be readily allowed to remain 
unvolatilifed, but combined with common fait, 
will prove fugitive. The vitriolic acid is one of 
the moft powerful, penetrative, aftive things in 
nature, yet deprived of the inflammable earth it 
poffeffes in the fulpbur-mixtion> it can never pro- 
duce the fame effeds that it does, when treated in 
the form of fulphur : and the cffefts of fulphur it- 
felf upon metallic earths are owing to its combined 
ftate in the mineral of fulphur^ namely, the py- 
rites. 

The grounds of thefe two pradtical rules depend 
fogietimes barely on giving a fteadinefs and body 
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to the matters under treatment, that thejr may not 
go off too foon in the fire, but have time either to 
work or to be worked upon 5 as we fee from the 
produ&ion offulpbur> where the alkali is only given 
as a body to the vitriolic acid ; fometimes on inti- 
mately mixing different, things together, though 
in themfelves improper for the intended procels ; 
when new combination?, qualities* and effe&s, 
muft needs be produced. 

Now, to apply all this to the volatilifation of the 
iron-earth of the pyrites ; it is certain, that this is 
not fo eafily tffe&ed with iron itfelf, as with the 
iron-particJes, ftill exifting in the ore or pyrites: 
and what is decifive, take a crude fuipbttr made in 
clay veflcls, diftil or burn it off, and examining 
the earth remaining behind, with the magnet, this 
latter will be found to attract the former. 

Whether, and how far, the coppery earth goes 
in part over, in the diftillation, or defulpburatim 
of the pyrites^ along with the fulpbur % as I have 
not been able to make John sigricola's experiment, 
muft be left to be confidered, and reft upon the 
truth of his relation, which is as follows : 

4 Having once made an oleum fulpburis, ' or oil 

* of fulpbur, the f**es y or remainder, I reverbe- 

* raj£d4br fourteen days in a moderate fire ; after- 
. 4 wards committed them well luted down to a 

4 wind-furnace, giving for fix hours a ftrong fire 5 
4 then I wanted to calcine the faces quite white, as 
y my intention was to make fomething elfe of 

* them. Now, upon breaking up the crucible, I 

* found on the upper part, a few faces, not white 
4 but grey, and beneath, a beautiful regulus, of a 
4 blood-red colour, and very fparkling. I won- 
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€ dered what it might be, as heing well aware, thatf 

* not the leaft thing, befides the fulphureous faces 
c had come into the crucible. Upon taking out, 

* it proved he ivy, and tried under the hammer, 

* it ftretched almoft like lead : upon clipping with 
c the fheers, it proved internally (bmewhat yellow- 

* ifti, but a beautiful fine copper, which gave me 
4 no fmall furprizc. The goldfmith alfo, upon 

* wire-drawing it, found it not only malleable, but 
c of a very beautiful colour. Upon a repeated ig- 

* nition and extinction in urine, it had almoft ac- 
c quired the colour of crown-gold. It has been 

* often matter of refle&ion with me, why I procured 
c no other metal but copper ; for, I well knew 
« this fulphur was not derived from a copper, but 
« from a gold pyrites. But at laft I found the rea- 

* fon : for, though there was not any one mineral 
« or metal added, only the fulpbur firft diffolved 
c in linfeed oil, from which no metal can arife; I 
4 thus concluded, that a ftrong metallic fpirit, tho* 

* deemed only an excrement, and forced off by a 
c ftrong fire, lodges in the fulphur V 

Many, things in this relation want to be cleared 
up, and much to be remarked upon. In the firft 
place, it is pity our author did not fpecify the 
quantity of the fulpbur employed, and of the cop- 
per educed; a piece of inaccuracy but too com- 
mon with writers on thefe fubjedls. Again, he is 
under a miftake, in that he confiders linfeed oil, as • 
of little ufe in the bufinefs of met alii fation ; fince 
it is not a bare tranfient but an immanent inftru-' 
ment, or rather materially contributes thereto. 

His making gold pyrites and copper-pyrites- two 
different things is a miftake, as I have fufficiently 

(hewn 

* Joh. Agric. uber Poppii Chymifche Artzneyea im tra&at. 
itafulphure, p. 855. 



Digitized by 



Google 



in tfo PVRiTt*. 14.1 

fhcwn above, chap. III. There are fo many py- 
rite containing copper, that fcarce one in a hun* 
dred is without it, or that confift entirely of iron* 
KpyriteS) that, preferably to another, yields gold, 
muft always poffefs iron or copper, or both, for its 
ground-earth. And 1 have remarked, that fuch 
pyrit* are ever coppery, nay the very richeft cop- 
per ores *, and, in the other cafe, ever purely ar* 
ienical, or the, white pyrites. Now, in the laft 
place, whether it was an a&u&l gold-pyritej, or no, 
we are to underftand, that pyrites breaking in fif- 
fures and veins, is fddom without fome little cop- 
per. So that our author might have faved himfelf 
many uneafy refle&ions about the c&ufes, whence his 
copper might arife ; and alio have fpared himfelf 
the trouble of imagining a metallic fulpbur fpirit -, as 
he needed only to have put the alternative ; either 
the copper is along with the fulpbur educed bodily 
out of the pyrites in fonp of the mod fubtii earth ; 
or generated, as a new produftion, out of the ful- 
pbur, or its peculiar earth, with the addition of 
linfeed oil, or its fatty earth ; alfo for a certainty, 
with the addition of the material, fatty particles of 
the fire. 

It is, however, probable, the above copper was 
not generated but educed : for, in the firft place, 
the volatility, or at leaft, the volatilifation of all 
imperfedt metals in general, is a plain cafe. (2.) 
We have a peculiar iriftance in iron, which is moft 
proximately allied to copper, ^j.) The fulpbur, 
which muft here ferve as the vehicle, adheres longer, 
and clofer to th$ copper than to the iron. (4 ) The 
volatility of copper affayers experience but too 
often, upon too brifldy roafting its ore ; vwh^n 
they remarkably educe a lefs quantity of copper, 
than when together with care and time they employ 
a gentler fire 

Now 
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Now according as the pyrites* out of *hich this 
and the other fulpbur s are driven* the fulpbur-flags 
of each fort procured, happens to be very irony or 
coppery, fo the earth remaining behind of thefe 
flags, may at one time take more iron, at another 
more copper. Yet it may well happen that in the 
courfe of de fulpbur ation and purification, fome 
change of iron into copper particles may be ef- 
fected, by means of the energy of the fulpbur? 
as both thofe metals are proximately allied to one 
another : by this change or transmutation, no wide 
leap, but an ealy traniition rather is produced in 
nature ; not only to the patient* namely, the 
metal, (landing highly receptible, but the agent* 
namely, the fulpbur* in the rank of one of the 
moft powerful in nature •, that if common fulpbur 
doth not tranfmute iron into copper, or rather 
does not fit an irony earth for a coppery one, it 
will remain for ever untranfmuted. 

As to the habitude of fulpbur to the metal-earth, 
entangled therewith in the pyrites •* it becomes 
a neceflary queftion, whether either the fulpbur 
arofe at the fame time with, or whether it gave 
rife nrft to the metal-earth, and thus exifted pre- 
viouQy to it. 

That all fytit* were not originally created, but 
generated at different times fince the deluge, and 
ftill continue to be generated, is a certain truth, as I 
have (hewn in chap. V. -Now let any one imagine 
to himfelf a luty, loamy, and the like marly 
earth bed, which is peculiarly adapted for the con- 
ception of fuch ore ; I there find only one fort of 
particles, either not manifeftly fuch, or m all 
refpeds the fame as the pyrites confifts of v and, as 
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one might be apt to imagine, fuch as it might be 
fuppofcd to be ran together and formed of. 

We (hall omit mentioning the metallic ground- 
earth, as being what is at leaft in potential fo that na« 
ture may, with cafe, completely fit it for the pyrites* 
mixtion 5 nay, which already appears to be pretty 
well fitted ; as art, which is far from being able 
to call* in aid fuch auxiliary means, or far from 
having that time for the purpofe, (hews the pof- 
fibility, from Becber's famous experiment on loam 
and linfeed oil, of fuch earth being proximately 
fitted for the produftion of iron, alfo of pyrites. 
But we Would only enquire, from whence the fuU 
fbur is to be derived to it ? On the fpot, where 
the generation is to happen, there is none. 

But it will, for inftance, be alledged, that fuch 
a lute, wherein the pyrites appears to run neft-wife, 
muft, e'er the produftion of the pyrites, have been 
of quite a different - mixtion and nature from 
what it is at prefent ; fo that its prefent ftate ren- 
ders it unfit for any further conception. Now, 
ftiould we ever allow the places for the produftion 
of minerals, partly in the ftate the creation left them, 
partly as the deluge has affe&ed them by new mix* 
tionsto be become more unfit by exficcations, exuc- 
tions, indurations, nay, even petrifications, whence 
(hall we then dtrive the fulpbur to the pyritified 
periwinkle and mufcle- (hells, which doubtlefs owe 
their rife to the deluge ? Should it be even prefent 
upon the fpot, and (uch earths happen then to be 
of a quite different mixtion and nature, from what 
they are at prefent,' yet it is impoffible to conceive, 
it was formally and actually prefent, or that /a*, 
tw/fc, like a fulpbur melted in the fire, being 
brought thither, it had, like a feed, collected and 
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lodged itfelf in certain cavities and matrices, and 
there concocted, penetrated, and elaborated, the 
matters it met with, and laftly, hardened them into 
fuch lumps, balk, kidneys, apd nuts, as we find, i 

T9 come to the truth of ..the matjrer as near as 
may be, if : not to a pofitive demonftration, yet a 
high probability, let us confuler tftofe bodies called 
4ru[t and Jinter. 

Upon both thefe we, among pther ores, find 
fyritcs, not in a flu^ or run date, but as fo many 
fmall ftones or cryftals, in figure Tike the following 
falts •, viz. tartaru: vitriolatus, arcanum duplication* 
common fair, &c. which thus ufuajly ftioot frqru 
their feveral waters, Thefe cubical and varioufly 
angular pyrites-corpufcles fit fo loofe upon the roc£ 
and tacks of the drufe> as ro pake it evident, they 
did not fpfout out of die fubjacent rock itfelf, but 
.Were fprinkjed or fown thereon : and really the cafe 
is fo ; namely, that they are damp wife iprinkled 
upon thefe bodies, as I have fhewn above, chap- 
ter V. 

The queftion therefore if, whether thofe parts of 
the/jyri/#, we afterwards difcover upon refolving it, 
exitteci in the mineral damps in a determined, for- 
mal, a&ual ftate ; or, whether they were not firft 
formed and produced in the courfe of forming the 
ore icfc'f? A queflion of fome importance, as it 
no way* follows, that becaufe upon an^lyfis, we 
find the pyrites principally to confift of fylphur and 
iron j that therefore it is alfo necefiarily produced 
from the fame materials ; , nor that, as many might 
be apt erroneoufly to imagine, the futpbur is the 
tnetallifing principle 5 things that lodge near, and in 
each other, are not always to be taken for the 

natural 



Digitized by 



Google 



in the ^YRiTts. 14$ 

mutual origin of each Other; though ftdpbur* 
when adually prefent, and chiefly in its ore* muft 
be allowed to have fom* efficacy* The mineral 
damps, that lodge any where for mineralifation, 
may happen to be of different tmctitHs and natures* 
yet, doubtlcfs, in their particles, are ftill in an un- 
determined, and, as it were* tbatfkal ftate; m 
which, though caught and examined frefli, neither 
the falpb*r-eartb apart* nor the metal-earth j nei- 
ther the dry* nor the moift* are feparately dtftingut(h«- 
able : either they are found in a kiftd of feminal 
ftate, wherein the parts of the body to be formed 
are not yet diftin&ly exhibited or elaborated, tho* 
they lodge potentially therein. And though the 
receptivity and re-*&on of the bed or ftiatri** . 
length of time* the aceeflionofdiflferent knitters, artd 
other accidental carcumftances, have Undoubtedly 
touch influence op the formation of different ores i 
yet I affirm, that in the production bf the py* 
rites, we ought to imagine an influx df *&xti\pyrhyi 
formally fuipbureo9f> and corporally metallic damps % 
but t6 the formation of yfe^i^ fyrites^ fend factol* 
damps proximately and reciprocity adapted, arc 
neceffary. 

tbr 9 in the firA. place, from the oppofite bpU 
nlon, it muft be prefomed potiible, from fulpbetr and 
iroO earths, to pake, or compound the pyrites ; biif 
of this there heither is^ nor ever can be any inftanee 3 
atid farther, fuppofing that art could exhibit atty- 
fuch experiment* where fhall the nftetal-eatthri 
in the laboratory of nature, be found to be added 
thereto? On the drUfe, as being quite pure and 
Mole, it is not to be met with $ and yet there the 
pyrites is often found in great plenty and large 
mafles * to fuppofe it fprinkled along with the 

L fulfbur, 
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fulpbur, by way of damp, in a metal form, is as 

difficult to reconcile with experience. 

Pyrita refolve themfelves into their prefent cort- 
Aituent parts, and forfake thdr proper mixtion, 
as fhall be ftiewn in the chap, on vitriol ; but thefe 
parts thus forfaken, do not therefore remove from 
each other, nay, do not feparate from each other, 
even for a fingle moment ; but in the Courfe of 
that motion which brings about the diffolution of 
the pyrites, the fulphur-acid (wallows up the ironr 
earth, and becomes conjoined again in a dif- 
fferent manner: what remains feparated from 
this new vitriol-produftion, may well be'deemed-no 
other but the metal- earth ; and as to the fulpbur, 
there is little or nothing faved, but generally all 
lof it isdeftroyed; yet as there is certainly much 
fulpbur acid requisite to the prodb&ion of vitriol ; 
nay^ from the very fmall metal -yield of the ful- 
pbur, ahd fo much mfctal-earth or ochre refidue, 
we muft conclude, that were there more fulpbur in 
the pyrites,' more Vitriol would have been gene- 
rated, and thus tfiore fulpbur become incorporated 
with the iron in the vitriol. • \ 

Thirdly, there are other pre* tjiat may happen 
to be {on\cv?ha,vfulpbureous, : . arid' diffbluble, and 
by their diffolution yield fulpbur, and form fuU 
pbureous damps, or weatberings, and yet he lefs a- 
dapted to the production of matters, or damps 
fitted for fjrlHfieation ; wherein the parts of the 
pyrites, efpecially the metallic,, toall (if we allow 
it to contain the Julpbureous p^rts) formally exift 5 
feeing all other fulpbur-ores, ■ that are not pyrites^ 
afford no iroa,< a9 the latter do; . 

Fourthly, 
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Fourthly, from the ftru&ure or texture of the 
pyrites, particularly the round fort, we fee it is be- 
come what it is, through length of time, and by 
means of codtion. The round fort is either tefta- 
ceous or radiated, and by both ways of ftrudure, 
it exhibits fuch proofs of its origination, ai are not 
to be fought for from an external accumulation, but 
from an internal conco£ting, fermenting, tranf- 
muting elaboration : I fay, from the origination, 
jor formation of pyrites ; (and this I mean hot of the 
configuration or external form, but of the* internal 
sfience and'mixtion of the pyrites*, ) for, indeed, an 
accumulation, not t)f matters a&ually pyrity, but of 
matters adapted to fuch productions, rauft both 
be granted, and muft happen. Yet. in.jdayey» 
loamy, fhivery, marly beds, where pyrites is pe- 
culiarly found in kidneys* fo large an accumulation 
of matters,* derived from other quarters, is not fo 
much to bo expe&ed, nor A* it neceffary (as there, 
the fubjacent fine earth, at Jeaft the iron portion* 
contributing: to the formation of the pyrites, is ai-> 
TOdy proximately, prepared for it; .which, to its. 
concentration, colle&ioir, and mineralifation, to- 
gether with fome arid, or even fulphureous ,damps^ 
only wants fome degree o£ coftion) as in thofe py- 
tjf* rather,. tljatjay upon drufe ; where nothing 
earthy is obfervablej from. which, as -from a fub-. 
tratutn, fo much metallic matter, as is to be found 
Wpyrites, . coWd have been generated. 

* Upon the. whale, ;tKe fulpbur in the pjrites fir ft 
truly becomes, what it is, and was not before for- 
mally thetcin.; in the fame manned as other fixed, 
pyrites-earths,, which,, (previous to the pyritifica- 
/ion, were crude* though., not fa very foreign to 
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this work) muft by co£tion be more proximately 
prepared, and rendered metallic. 

Now, in order to anfwer the queftion; viz. 
what analogy the fulpbur in the pyrites has to the 
metal-earth, we muft here diftinguifb the times. 
Firft, if by it we intend only the primordial origi- 
nation of the pyriiit: in this fenfe, the fulphur in 
tht pyrites is not the mtailifi*g % nay, not the mine- 
raffing principle ; for, how (hould it, when it did 
not exift ? And though the inflammability of mi- 
neral or mineralifing damps fhews fomewhat of a 
Julpbiremu nature, yet it does not follow, that 
they are pofitivdy fulptmreous : thus the acid of 
fudi cMh-watherings ihews a part, and not the 
wbok of xht fulpbur. 

But, were we to : *J*ak with propriety, not of 
the fulphur itfelf, but of the parts that are to be- 
come jitter, it ought to be obferved, that in the 
bufinds of generation, the matter may be consi- 
dered as agive m&fqfftvei the former as the moft 
tender, fugitive, and penetrative; and the latter 
(or what is to become the metal) the heaYieft, 
coarfeft, and denfeft : though in generations, thai 
is, in produ&ions of a third thing out of two 
others, both parts fo aft and re-a&, as thereby to 
form a new production. 

(2.) If by thequeftion be meant the analogy of 
tht fulpbur to the metal-earth in the pyrites already 
formed, foch as we find it : to me it feems like 
the juice, in refped to the remaining dry body % 
or, as a material caufe and property afmmtraltity $ 
according to which the pyrites, like all other pro* 
per roctal-orc, is diftinguUhcd from a formal metal, 
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or formally metallic earth ; on which fcore, pyrites 
may be called, neither an iron-earth, nor iron it- 
fell, but a fulpburated iron, or iron-earth: and 
laftly, that the fulpbur and iron-earth are mutually 
moved or aftcd upon by each other, and connected 
together, like two members or links in a chain ; 
where there is neither agent nor patient ; buj both 
are equally pa/Jive ; in which cafe a third body muft 
intervene ; as happens in . the vitriolifation of the 
pyrites ; where not only the chain, but each link 
therein, breaks afundef, namely, the fulpbur in 
particular, ceafes to be a fulpbur* and commtnces 
to be, what it mult be, for exhibiting a vitriol. 

This third confideration leads me to a circum- 
fiance the moft important of all, and which gave oc- 
cafion to this queftion, which othcrwife may poffibly 
appear ufelefs ; namely, an Opinion, that the. metal* 
in the ores do, by means of the fulpbur 9 s a&ivity, not 
only grow, but become more enobled : a furmife, 
which, if it doth not unhappily betray the enquirers 
into all the falfe conclufions and vain, idle pro&fles 
about metals and their melioration, yet it helps to 
prevent the difcovery of other ufeful, practical 
truths. For, tho' we are ready to confefs ful- 
pbur a very powerful, principle in the mineral king- 
dom, yet in any capital imitation of nature, we are 
not to (train or over-do our conceptions of it. 

Where then is the fulpbur or agent in fuch pro- 
ceffes, when two bodies, which partly arc only a 
crude, unfaline, unfulphurous, nay even unmer- 
curia! earth 5 and partly, a metal already fmeltcd 
out of its ore, come together into onion, Mod fuch 
a degree of motion, as that the firil nor only incor- 
porates with, but alfo proves fimilar to the feco^d ; 
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confequently, to be corporally metallic, nay a noble 
metal; as the celebrated Stabl knew an inftance Qf 
a certain earth and a filver ; and which was not un- 
known to other operators ? And is then foffil ca- 
Jamy, which not only tinges, but alfo in its very 
fubftance enters into the body of copper, and there- 
with becomes metallic, a fulpbur alfo, or derived 
from fulpbtfr f t cannot find it is. 

Finally, fulpbur certainly is a powerful, "active, 
tnjneralifmjg, and peculiarly operative matter, not 
only in refjpeft to that metal-earth* with which it 
was blended, and conftituting, for inftance, the 
gyrrto-mafs, but alfo, after Reparation . from the 
pyrites, or any other body, in regard to other 
foreign earths, with which, after tlue preparation, 
it is put in a proper defgree of coftion : and this is 
the third analogy of fulpbur intended by the above 
queftioq. 

Thcfirft was the analogy of the fulpbur, or ra* 
ther of the parts that were to become fulpbur, to 
the metallic earth, or the earth that was to become 
fuch, as we may conceive it in the firft formation 
and produ&ion of the pyrites. The fecond, the 
sjnalogy of the fulpbur in the pyrites already formed, 
as it now is, in a feemingftate of reft orinaftivity. 
The third, its analogy, out of its mineral, when 
feparated froqi it, or even left therein, and fome- 
tVing elfe applied*, with' which, by means of the 
external warmth, it may be brought intp a&ion. 

*Tis however certain, fulpbur maiiifefts fome- 
nting that is aftive, powerful, and operative, nay 
tnaturating, graduating, and transmitting, bottt 
ih its febarate ' and combined ore ftate 5 fome^j 
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times more one way, fometime5 more another, ac- 
cording as the fubjeft happens to be qualified by 
nature, or prepared by art j alfo according to the 
nature of the fire, the procefs, and other cjrcurn- 
ftances. 

As to futyfrur in its feparate ftate, 'tis certain, it 
mineralifes, or reduces metals to an ore-date ; in 
particular, this holds good of lead, which it reduces 
to a form, tho* more earthy and footy, and thus 
very indittindt ; yet fuch a one, as will here and 
there cafily manifeft fmall eyes of glitter inter- \ 
fperfed. 

It reduces alfo to an pre-ftate the regiilus of an- 
timony, fo as to make it greatly refemble a crude 
antimony. It turns quickfilver to cinnabar ; Giver, 
efpecially when reduced to that white calx, from 
which the Luna cornua is made, to a ' mafs, little 
or nothing diftinguifhable from that richeft filver- 
ore, called glaffy. It alfo mineralifes tin, yet fo, l 
as to appear like an antimony rather than a tin 
ore. 

Further, fulpbur metallifes . crude earth, from 
which otherwise no metal would be procurable $~ 
yet, with this remarkable difference, that it fopner 
reduces it to a noble than ignoble metal : as to the 
produdlion of thefe laft, apart only of ttitjulpbur^ \ 
namely, its fattinefs, rs better adapted than the 
whole body of the fulpbur. It exalts the earths of 
imperfedt metals, and makes them 'approach con- 
fiderably near to filver, and probably to gold, as I ' 
found by experience, after having found out, and | 
duly worked the proper fort. This I can with con- ? 
fidence affirm of the reguli of lead and antimony. 
And I conclude from experience) that the hiftorie* 
- ----- L4 • 
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of the many lead and tin procefles mentioned by 
Kelner, ought not to berge&ed, as, they certainly 
carry appearances of what has really happened, 
notwithstanding many others have mifcarried ia 
their attempts, to imitate his experiments. To them 
alfo belong the cinnabar-proceffes, where again the 
fulpbur comes principally in play* and which, by 
paffing through the hands of irpppftors, have fallen 
into difcredit. 

On the head of the lead and tip proccflea I fiiall 
pnly mention* that the bufineis depends, in fome 
meafure, on the due preparation of the metal or 
earth, particularly on its moft intimate fubtifife- 
tion s to the fame purpofe is ajfo pcceifery fqcb a 
degree of warmth, as that the fyfabty fhall juft 
come to exert its activity, without beujig made to 
run. As to *the fulpbur, while yet in its ote^ftate, 
J have made numerous proofs mth fuJ$kur-fyritif+ 
and found, that in certain circuoil3Unce$* there 
may, it) regard to the exaltation of the metallic 
earths, or the metallifotion of the crude earths* 
fomething be performed therewith, which is not 
performable with fulpbur alone. And this is a (de- 
ficient hint, without being moje (fXpU?it f to a dt- 
Jigent; enquirer into nature* 

But I cannot help obferving j ( i.} The extraor- 
dinary nature of native calaajy ; namely, that an 
eyth, fuch as that properly is* which Qf itfelf af- 
fords no metal, except a very inconfiderable. fbare 
pf irpn, ftiould, upon being mixed with a body 
appropriated to it,, for. inftance,, copper* become 
^lmoft intirely, as is well kiwwiv metallic, and in- 
corporated with the copper, without defbraviog its 
malleability, and confequeiuly its tf ue mewic chfr- 
ra&cr. x 
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(«.) That taking certain lutes, as chalk, and 
roafting it fofdy and gradually along with pyrites* 
*Jjlvsr-grahi will certainly he procured* otaerwife , 
not procurable from fuch an earth* and which con- 
fequently may be juftly affirmed not to be in it, but 
rather maturated* conceded* made* or tranf. 
muted by it. 

Laftly, That here we feem to difcover a foun- 
dation* that may tend to the improvement of 
fmeltingorea; not to mention the iron* lodged 
with the fulfhux in the ppiUs % which principally 
contributes to the bufiuefc of fluxion and fepara- 
tion. 

As the metallic earth* joined with thzjulpbur in 
the pyrites* is two-fold, namely* iron and copper* 
the former at all times* the latter often at the fame 
time therein, it remains to enquire* what their dif- 
ferent connection with each other ufually is. 

(a,) Sulphur endures being feparattd very caftly 
from the iron earth* fo as fometimea to he loode 
therein - r whereas it clings more clofely to the cop- 
per earth* inibraucb that it is often perceived to flux 
along with* rather than part from it * as appears 
not only from copper-proofs very readily caking 
together* but from the c*Pfer-lt(Me at the hots 5 
which* after having gone thro' a number of fires* 
both in roafting and fmelting* ftiil exhibits many 
large lumps in tbe form of real yellow copper-ore. 
* Tis true, arfenic, which always lodges in the copper* 
ore* but never in pure iron-fyrites* may be the means 
of this clofer union * nay* i& of itfid £ -alone capable of 
effefting this* and with its metallic earth adhering 
tQ i^ qf CQining into an intimate union, namely*, 
ii\ft flux i as it dire&ly fhews this (upon commit- 
ting 
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ting it to a fuddcn brifk fire in a , crucible in the 
wind-furnace) ii* Mfepickel, along with that earth, 
which, in a great meafyre, is martial, and more- 
over^ very crude. The reafon, dbubtlefs, is, that 
arfenic, as a femi-metallic body, comes nigher than 
fulpbur to a metallic earth. Such union, however, 
muftaMb arifefrom the nature of the fulpbur itfelf, 
as fliall be hereafter (hewn from compofuion \ where 
I have treated both iron and copper with fulpbur. . 

(2.) That fulphur may be Found, in a quite crude 
call-iron; for wc need not prove, but certainly ad- 
mit, from the hiftory of the operation of crude- 
/melting, and alfo frequently in forged iron : but then 
this muft be owing to an undue, degree of fcorifica- 
tion, and confequendy to the mineral fulpbur not 
being properly Separated, as the coarfe grain and. 
brittlenefs ofrfuch iron plainly (hew: but, if you ' 
take a fine tough iron, or, which is better, a fteel j J 
niuftit not then be granted, that, if the fulpbur 
educed be not the common mineral, but a proper, 
metallic fulpbur; appertaining to the effenge of the 
metal, it (hould be found in all, even the beft fort, 
as a neceflary conftituent part : but, from the ground- 
mixtion and eflence of iron, there is properly but 
one, not a two-Fold fort, and fo far no fulphur to 
be Ihcwn from any one. 

*Tis certain, we plainly obferve in caft and the 
like crude iron, fulphur a conftant companion, nor 
is it a ftranger in black-copper. Now the queftion 
is, whetherlt holds firmer and longer in the iron or . 
the copper. 

If we refleft, that the pyrites mixtion confifts in 
ho fuch competition as might be flippofed to arife 
from the running together, in conco&ing and fmclt- 
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ing fulphur, and a metal- earth, but in a produ&ion 
or generation, and thus in an internal ground-union, 
as has been often mentioned ; where then fach ac- 
curate reparations, as that one part (hall not .either 
fwallowup, force over with it, or keep back fome*- 
thing of the other, are neither credible nor pof- 
fible, the cafe will prove eafy. Again, let us confi- 
der what a number of times copper muft pafs thro* 
the fire, in roafting and faielting, 'ere it only be- 
comes black-copper ', whereas iron-ftqne fcarce wants 
a fingle roafting, being dire&ly conveyed to the tall 
furnace. 

(3.) Confider only the violence of the degree of 
the fire in the tall furnace for irpn, above that in 
the furnace for copper-, fo % that, by the fudden 
brifk flux, the fulphur feparates not fo accurately 
from the metal earth -, but becomes, in fome de- 
gree, incorporated with the metal; whereas, by a 
inore gentle fire, it might more accurately and much 
fooner be feparated than from the copper ; as I ob- 
ferved from meafuring the time for roafting the 
proofs of copper ores and iron-ftone : tho* there 
may be inftances where the contrary may happen, 
and this may be owing to this or the other admix- 
ture ; yet, it happening more rarely, we muft abide 
by what more generally occurs. 

Iron, in whoever manner treated, does not 
fo readily as copper admit fulphur. The moft feafiblc 
method I know of is, firft, to ignite the metal well, 
and then convey the fulphur upon it-, when the 
copper a&ually mineralifes, entirely lofes its co- 
lour and metalleity, turns of a grey caft, almoft 
like a fallow ore, and increafes in weight about a 

filth: whereas iron not only remains without the 
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leal): increafe, but alfo unaltered in colour and mal- 
leability, and therefore not the leaft penetrated by the 
fulpbur. What unfits iron for receiving the ful- 
pbur y is its eafily burning away, and turning to an 
earth, fooner than copper, whereby the due intra- 
du&ion of the fulpbur into it is prevented. 9 Tis 
true, copper, by the art of ignition, becomes covered 
over with a kind of ruft, or fcales, which at length, 
are eat thro 9 or penetrated by the fulphur ; whereas 
iron will receive none of it, only fuffering it to fettle 
a little externally thereon, be the degree of fire as 
great again as for the copper, and thus be the in- 
grefs of the fulpbur facilitated as much as may 
be. 

Here might be expected a fuller and more par- 
ticular examination and defcription of fulpbur* but 
as this would require a great deal of time and la- 
bour, befides, not properly belonging to our pre- 
fent undertaking, where I enter not into a particu- 
lar detail of the parts of the pyrites* I wave it. My 
defign is the analyfis of the pyrites* not the hiftory 
of each conftituent part in particular ; though, on 
the fcore of inferences, conne&ion, and other cir- 
cumftances, I could not always avoid the hinting 
at this, and fome other matters, not immediately ne~ 
ceflary to the knowledge of the pyrites. 

A reader defirous of Something peculiar, funda- 
mental, and explicit on the head of fulpbur, may 
confult Stahl, in his Bedeucken vm fulpbur e* Jais 
Specimen Becberianum* his Menfis Julius de experi- 
ment nrva verum fidpbur arte producendi ; where he 
will find full fatisfa&ioib 

There ftill remains to be confidered M. Horn* 

berg's relation, in the memoirs of the Royal Aca- 
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demy of Sciences at Paris. Now, though Stahl, in 
his Bidencken^ has made much mention of it to all 
ufeful purpofes, yet, as I find this fulphur-hiftory 
to be ftill very defe&ive, being propofed by this 
ingenious perfon only as an eiiay, it may not be 
improper, or unufeful, to infert here, at large, his 
whole relation (from which Stahl has only fele&ed 
one fingle part, or experiment) together with fome 
remarks and experiments of my own ; efpecially as 
he brings many experiments, which deferve a fe- 
rious attention in the hiftory of nature. His ac- 
count is as follows, under the title of, An effay on 
common fulpbur. 



c All thofe matters called fulphureous, are Co 
entangled and blended with earthy, laline, and 
aqueous particles, as very rarely to deferve the 
name of fulpbur •, in chemiftry ufually applied, 
withoyt diftin&ioh, to the inflammable matters, 
as, common fulpbur, bitumen, oils, &c. Some- 
times they are alfo confidered as certain mat- 
ters, efpecially among minerals, in no manner 
inflammable, and muft be called fulpbur > merely 
on account of their colour : fo that we fee thia 
appellation applied to things of quite oppofite 
natures, and men appear ftill to have wry con- 
futed notions thereof, nay, to be afmoft quite 
ignorant of nb&Julpbur properly is. Now, fuU 
pbur is one of the moft confidcrablefritrif^ in 
chemiftry/ . 



Here I would hope, that by the term principle* 
fab mean* nor a firople or original principle, at will 
appear from what follow*, 

* Wherefore as in this sttitmuft betaowtHinor- 
^der totbcforfningarariwaljudgenKntof it, it ap- 

€ p CarC d 
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* peared to me a matter of importance to examine 
c its nature and characters, and learn to diftinguifli 

* it from the other principles, &c .* 

c Common fulpbur appears to me to have been 
c compounded of feveral matters; as (ij an 
c earth, (2.) a fait, (3.) a fatty, inflammable 
4 matter, and (4.) fome metal. The three firft are, 
c in weight or meafure in it, in a proportion of 
€ equality, nearly, andflmoft conftitute the whole 
c mafs of tht fulpbur-, from which I premife, that 
€ by means offublimation, it is purified from its 
c fuperfluous earth, nothing of it remaining, but 
c only fo much as the fire could have carried up 
€ along with the other principles,' (rather, that 
nothing of it went over, but what the fire, <5V.) 
4 the produce of this fublimation we commonly 
c call flowers <?f.fulphur. ,The metal, to be found 
\ in. common fulpbur 9 is in fo fmall a proportion, 

* that it may be overlooked,.' 

. What is become of the water which he r after-» 
wards, alledges as an efiential part of the: fulpbur, 
though from a: falfe inference? How ihftll one* 
From pure refined fulpbur, which muft.be. what i* 
here, meant, make ouC and lay down for n* \. a> 
peculiar earth, that belongs neither to. n # . g, ripr 
n Q 4,. but may be diftinguifhed from both * feeing* 
thefe two parts are very fparingly,,, and the laflv 
by his oW conccflion, almoft undiftinguithable' 
therein ? 

i.. c . By f fingle procefs, the matters ^(JucK make. 
c or conftitute common Jklpbur, are, got readily . 
c feparable from each other, both on the fcore 

* of their, clofe connexion, afod on account of die 

* great volatility of the inflammable,; fatty matter 

* of 
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« of the fulpbur 9 which almoft always carries, along 
c witH it the other three principles. 

4 In a clofe fire, namely, in fublimation and 
c diftillation, all the four parts of the fulpbur af- 
c cend and pafs over together, without undergo- 
€ ing the leaflr degree of alteration in their mix? 
* titm. 



x In an open fire they are alfo : diflipated tage>- 

* ther, yet, in this * operation there' happens a fe- 

* paration of the fatty principle, which feparates 

* in the, flame, from the falinej ' the faline unites 
4 with the moiftore of the air/ and makes What we 
' &l)rfpirit of fulphur ; by this means fetting itfelf 
c free from all inflammable fattinefs, . fo that no 

* remains of it c^n be obferved. This fpirit of 
c fulphur is only the acid fait. of this mineral, and, 

* in every refpeft, refembles that from vitriol.' 

€ 'Tis difficult to afcertain the quantity of this 
• c acid fait in common fulphur \ for, the operation 

* whereby this fait is procured, is commonly per* 
4 formed by the accenfion oithcjulpbur : now as 

* no accenfion can happen without a free accefs of 
c air, .mod of this acid of the fulpbur is diflipated 
< and loft; we, however, fometimes procure more,. 
} fometimes lefc, in proportion ;both to the fkill 

* of the artift, and the quality of the air. I em- 
c ploy a peculiar method for the purpofe, fo as 

* from a pound of flowers of fulpbur % to have fome- 

* times an. Ounce, fometimes an ounce and a half, 

* as follows. 

c I take the largeft glafs receiver I can get, and 
' make a hole therein, between eight and tea 

* inches broad j this gla&I hang, like a bell, quite* 

I clofc 
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'• clofe over an earthen pot, which, at the top, ia 

* about five or fix inches in diameter ; in this pot 

* I previoufly melt between 10 or i2lb. of Jul- 

* fbur, 'till quite full thereof* then I fet thtftifbur 
c on fire, fo as to burn all over its furface; after 
( which I place the glafs as clofe to it as may be, 
« without extinguishing the flame 5 the acid fpirit 

* trickles down into an earthen glazed Veffel, in 

« which the pet, containing the burning fuipbur, ^ 

* ftands upon an inverted difh: in this method, 
' which generally fucceeds well, between five or 

* fix ounces of /pint of Jdpbur may be procured 
I in the foace of twenty four hours V 

Alike 

* Mr. Seehl, in his paper, containing, An eafy method of 
procuring the volatile athi of fulphur, recommends the two fol- 
towing ways* Procefc J. Take a pound of the flower* of brim- 
flone, and live pooadt of dry fixed alcali fak> frtnd them toge- 
ther, and pot the mixture into an iron pan ; add, by degrees, a 
little water, fo as joft co diflblve the fixed alcali ; gradually dif- 
fuse the whole to boil, in order the better to diffolve the ful, 
phurj when thefc bare boiled for a quarter of an hoar> addttoit 
water, by decreet, and when the fulphnr appear* to be diflfelvea\ 
nitre the folution, evaporate it to perfect dryncfi in an iron pan* 
tiH it aknoft begins to melt ; then take out the dry jtowdfer; when 
cool, pot it iato a tabulated reton, whtoh befrg pitted & a 
(had-heat, and a receiver luted on, pour in at the tube, by de- 
grees, two pounds of rc&fied oil of vitriol,* and immediately (a* 
dire the tube with a ftopple of chalk, luted, and luting: then 
give a gradual fir* fc* tome hours, till the Volatile QrtHt is come 
overt after which, let the fire go out* takBAff the receiver, and 
carefully pour the liquor into a gab nfaW, to be clofely fagpei 
with a giafs ftopper. The volatile fpiru thus procured will be 
about twelve ounces In wilght, and appear tolerably tttfipid, (inell 
wtcremoly quick, {Mftgeiit, and ; ^, of iulphatoeas. rcoeefi IT. 
Take a pound of the flowers of brimftonc, four poohdi aaat a 
half of fixed alcali fait, grind and mix them well together, put 
the powder into an iron pan, over the fire, add a little water, by 
degrees, to diflblve the felt, then boil gently for a quarter of an 
hour, add more water, and afterwards three pounds of ftreng 
quick4im#, lot all boil abetter for a while * when the foltmo* 

is 
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A like contrivance we find in Lemery's tours de 
Cbymie, and which Homberg, t>ut with no fmaU 
degree of improvement, in regard to the bignefs 
pf the £laf$, ( the former employing only a glafs 
Surmcp may have probably borrowed From him. 

* This procefs* 5 tfe true, coincides with the ufual 

* method by the belly but much altered and im- 
c proved* a$ by the former there is muqh more pro- 

* cured than by the latter method, which is princi- 

* patty owing to two improvements ; the firft, irx 
c the large receiver employed infeead of the glafs 

* c garden bell, which in circumference is much too 

* wide, ajxd in internal capacity much too fmaU 
c and narrow, that but a little can fettle thereon, 
c when much muft evaporate, and be quite loft ; 
c whereas the fitted receiver has a fmall aperture, 
€ awl internally a large width, whereby the large 
c . evaporation is obviated, ajid a more abundant 

* collection promoted. The other improvement 
1 regards thfe quantity of the fulpbur, there being 
4 formerly too little fulphur put in at once, and 
4 that; often fcarce melted, consequently, the acid 
c riot £o capable of afcending, especially in fuch 

/quantity as one would willingly have it •, which 
4 is fo true, that when the pot holds not more 
c thap jo or i2 lb. when not always full, and 
c ^wben the fulfbur is not thoroughly melted quite 

M ' down 

.* 

js corapleat* filtre the. lixivium, and evaporate to a dry powder, 
as in'thefirft proccfi ; put tbi? powder into a tubulated retort, 
and -pour on, by degrees, a pound and half of rettifted oil of vt- 
•tfiol ; proceed to diftill, as before ; and thus you will obtain 
. about eight ounces of a more ftrong, and more volatile acid fpirjc 
•than the former ; of a yellowifti colour.— - Our author owns it waa 
Br. StahlV method that gave- him che birit of 4oing ihe fame 
laing in a better manner. 
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* down to the bottom of the pot, the fulpbur gra- 
4 dually confumes, and we dan procure but little 
c or nothing of the acid fait of the fuJphtf* 

4 You muft be careful to clear the upper furface 
4 of the burning fulpbur with an iron win*, or rod, 

* a$ there fettles on the top an earthy flan* which 
4 not only of itfelf gives no flame, but alfb quit? 
4 fmothers what does ; this only holds good of that 

_• fulpbur which is whitifh, biackilh, or of a green- 
4 i(h call, a beiutifal yellowilh fulphvtr being fob- 
4 jeft to no fuch accident*. 

Here M. Homberg tak*a hotfc* of a difference 
between fulpbur s^ is they happed to be crude and 
purified, the latter of vfhich mdft ■ be * always 
of a beautiful citron-yellow, the forqier 1>etng ge- 
nerally of a greenifh caft, and fometimes inclin- 
ing to an orange eofour, from tts containing fome- 
thing foreign, particularly arfenic, Which belongs 
not at all to the nature of the fulphtr^ and isfepa- 
rable in the refining. 

4 Though this procefs affords more of the acid 
4 fpirit of fulpbur than the common method by. 
'* the bell, yet ftill much of it is loft, as may be 
4 eafily perceived by the ftrong ftilphUreous fineil 
4 about the veffels •, fb that hence we cannot learn 
4 what is its due quantity and proportion: ih the 
4 fulpbur. 

[ c This acid fpirit is entirely Separated from its 

4 inflammable fattinefs, and highly adapted to 

4 become a volatile, and almoft inftpid fait, like 

4 the acid fpirit of vitriol itfelf, which it greatly 

' refembles, nay, I might fay, is one and the 

4 fame with.* 

What 
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What ouf author means by the volatile and al- 
nwji inftpid Jolty {cannot conceive* a volatile, 
namely, a fpirit of vitriol, becoming fulpbureous 
by means of ^a fatty addition, I well Jknow, and 
yet fo infipid is it, as to be corrofive. I have al- 
io a dry volatile acid fak* but powerfully corrofive 
with all manner of Hxivious falts. Would ^e ab- 
ftraft a fpirit of vitriol over Hxivious falts, and 
call what goes over (which is a pure phlegm, let 
free from its acid fait) an edulcorated fpirit of 
vitriol, as fome have fancied to themfelves, we 
might then indeed procure fomething infipid, but 
fomething, at the fame time, feparated, the acid of 
which was not edulcorated, but left behind in the 
alcali; and thus, neither a fait, much lefs a vola- 
tile felt* but a pure plain water. 

;.' This then is one of the principles of the fid* 
' pbur y namely, . its fait, loofened from its other 

* principles, but mingled a-new with the uhiver* 
c fal receptacle of acid falts, namely, the moifture 
' of the air : the fatty, inflammable, as well as its 

* other earths, are, by evaporation, loft in the 
' air/ 

4 By the following procefs I have feparated the 
c parts whereof common fulphur confifts, fo that 
c each may he exhibited apart. Put into a body, 
' or cucurbit of two meafures, four ounces of 

* flowers of fulphur (or fine- rubbed fulphur) potir 
c thereon a pound of oil of fennel, or turpentine, 
' let them ftand together for eight days i& ftrong 

* digeftioot and the oil will diflblve the fulfhur* 

* and acquire a highly red colour ; let them cool, 

* and you will find the fulphur^ to the quantity of 

* abott three ounces, fhot at the bottom into yel- 

M 2 * low 
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low needles. Pour off what is dill fluid, fare 
it, and pour on again & pound of oily and fet 
it again to digeft, as before $ when the veffel is 
cold, pour off the fluid, and you will find the 
Jklpbur remarkably lefs in quantity : repeat this 
four or five times, 'till all the fidphkr is dif- 
folved. Put all thefe folutions together into a 
glafs retort, (becaufe the matter is apt, in the 
end; to froth much) and<liftil for twelve or fif- 
teen days and nights, by a veij gentle fire, and 
there will come ovd: about f or the oil employed* 
colourless, and quite clear, and with it about 
four ounces of a whitifli, ponderous, and vitri- 
olic acid w^ter, after this, red drops of oil : then 
apply another receiver, gradually increafe the 
fire, and in feven or eight hours you will have 
forced off all you well can : . inftead of a receiver, 
you may employ a glafs retort : moft of the oil 
turns, at laft, very thick and high-coloured, on 
which ftill floats fomething of a whitifli, highly 
acid water: in the retort there remain betwen 2 
and 3 i ounces of a black, fpongy, Aiming, in- 
fipid matter, which will neither kindle, burn 
white, nor fuffer -any remarkable lofs in the 
fire/ 

* Re-diftiil the matters found in the feveral re- 
cipients in a very gentle fire, for fome days and 
nights, in order further to feparate the remain- 
ing oil from the acid water: upon the tefiduary, 
bituminous, black matter, pour half a pound 
of good fpirits of wine, and diftil very gently; 
pour again frefh fpirits thereon, jand repeat this 
10 often, 'till what' goes over carries along with 
it no more bad fmell.* • 

'- -^Thcfe 
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'"ThifediftiHations, performed with fpfrite of 
4 wine* carry with thero, from the black b{tu- 
4 i mint) us matter, thofe . parts of the- jkfyburtous 
4 acid, that would! not: come over at the firft : 
4 noW as thefpirits may, togethfet Vith the acid, 
4 difcharge all the rank fMefl, whieh folutions of 
4 fulplm cfcmmbnly have, fo I im ipeffttyjed, the 
4 acid of thc/ulpbter may be thfe caufe pf this into- 
lerable ftench : * (iir part, indeed, not! folely, 
but with the addition of * burning fettiitffo); . 

4 Now, in order t6 guofc at the quantity of the 

4 acid and fait procurable from four ounces of flow- 

4 ers aSJulpbuTi I took* twa ounces of fait of tartar, 

4 well dried, and diflbived \in common ; water 5 *I 

4 poured thereto all the, whitifl* acid water, pro- 

4 cured from the faid JdpVur 5 and, after eflferve- 

4 fcence, evaporation, and drying, I obtained as 

4 much fait as came to above three drachms, fix- 

4 teen grains.* 

«... * > 

Then* according to' this procefs and calculus 
nitherto, there are in four; ounces of fulpbur* three 
drachms and fifteen grains, provided M. Horn- 
berg has employed enough of the fait of tartar, 
and fomething of the feipbm- fait unentered into it, 
did not remain behind, as the alcali, employed for 
the purpofe, appears, to me to have been too 
little. 

* The firft remaining black matter I. put into 
4 « a crucible before the bhfi^ and ignited it, when, 
* indeed, It fumed a little, and fmelt of burnt 
4 fulpbur^ alfo was encreafed about two drachms, 
4 but found unchanged in the leaft, cither in co- 
' lour, tafte, or fponginefs. 

M 3 ! I after- 
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4 1 afterwards placed it in the Focus of a burn- 

* ing-glafs, but could neither make it take fire, 

* nor melt it * only it boiled, and gave forth a 
4 fmell of aqua fortis : after leaving it in the fire 

* fo long, 'till it fumed no more, I found it de- 
c creafed almoft an half, and what remained ap-. 

* peared black, lhining, flaky, infipid, and in no 
4 manner altered by the burning-glai^* (This is, 
certainly, a circumftancc that merits great nonce, 
in particular, that it fliould refufe to yield to one 
of the moft quick and violent fires of vitrification 
in nature, namely, that of the fun.) 

* Now, this matter I fuppofe to be the earthy 
4 part of common ftilpbur. I weighed it, and 

* found it to be owe ounce, and almoft one drachm, 
4 that is, about i of the whole : * (that is, of four 
ounces of fulpbur. ) 

c Now, as I could not force it by the burning- 

* glafs alone, and per ft ; upon adding a little 
4 borax, it melted to a glafs of a grey-brown co- 

* lour : this glafs, after (landing for fome time in 

* a moift place, I found, at laft, ftrike a grey- 

* green effiorefcence all around ; whence I learn, 
4 the fulpbur employed in this procefe, to have held 

* fome copper, but in fo fmall a quantity, as to 
4 be infeparable from it in a metallic form/ 

c The fume ftill forced out by the burning glafs, 
c is, in all appearance, 'the remains of the fatty 

* earth and acid fait of common fulpbur, which the 
4 common fire could not force out. I apprehend 
c this fume to have contained as much oily matter 
4 as acid fait* confequently, in this caput mortuum, 

. 4 to be about three drachms of fait more, which, 

c with 
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c with the three drachms and fixteen grains above, 
4 make fix drachms, flut is* | in four ounces of 
* flowers of ful$t>ur p &c/ 

] This .Account .our author [M. Honiberg] has 
fpun out tp a ftill greater length} but as what re- 
mains behind doe£ not relate to the hiftory, but his 
refle&ipns arid thoughts thereon, I lhall only ex? 
tra& a couple of articles from it, and illuftrate 
thefe,* and fome of v the foregoing,, with' fome re- 
marks. 

In the firft place, 'tis not the true method of 
analyfing a fubjeft into its eflential parts, to make 

..ufeof -additions ^ , that may, ^Ford any fufpicion or 
clofcr nations, and jie^Tnfeparable edu&ions. 

.$ffe $W. W& "oiL^re fi> nearly allied to each other, 
th^i nothing can be m<?re lb. What can we fup- 
pofe to be in oil, proper for making, feparatjons ? 
And how indifferently too does the reparation come 
out, especially when we confider the remaining 
black, unvitrifiaWe earth ? . 

(2.) Is it alfo certain, that the afligned fixth 
part of acid fait was all of it derived only from the 
Tulphur-, and may not the vegetable acid, fuchas 
may be plainly fhewn to be in oils, contribute 
fomething alfo, and v how much ? 

(3.) The three lad drachms, feparated from the 
remainder by the burning-glafs, our author only 
fufpe&s to be an acid fait of fulpbur, hq cannot 
prove it, like that gone over in the diftillation. 

(4.) Doubtlefs, the oil has alfo left behind it 
not a little of a coaly earth ; how then can all the 
matter remaining over be afcribed to the fulpbur? 

M 4 Nay, , 
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Nay, Fidw can fhc half, or.. a fourth. only ; feeing 
oils per ft contain ftot a little earth, and more than 
a little oil was employed in this procefs ; on the 
contrary, the fulpbur confifts leaft of all in an earth, 
but almoft entirely in the acid fait ? 

(5.) Are all greens the efieft of a copper ? Does 
not alcali with acid, alfo with fulpbur* make a 
green ? though I allow fulpbur a copper-earth, 
which is only to be fhewn with fal-ammoniafc, or 
fpirit of urine. 

(6.) Has he fufficiently reflected, when he 
ifcxpreflfes his fiirprize at the quantity of the: water 
gohe qver, ana which he might alfo have eafily 
lupfofed in oils, that in the explicit enumeration 
he above makes of the principles of the fulpbur* 
ht has there left it quite out, and would here 
reckon it fof one ? For the reft; this experiment 
is fo far ingenious, that hot only, a large quantity 
of acid fait is educed, but an extraordinary pro- 
portion to its quantity in f he fulpbur •, and it is no 
imall commendation to M, Homberg, that he has 
fhewn fo much diligence in the examination of na- 
tural bodies, and difcovered fuch a number of 
truths, that we fcarce find many to have equalled 
him in this refpeft. 
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CHAP* X» 

Of the Arsenic in the Pyritbs. 

WE ar* Here diftin&ly and orderly to fhew, 
whence arfmc proceeds, what it Is, and 
what analogy it bears to other bodies ; k being a 
dangerous fubjeflt, few are very fond of entering 
into an intimate familiarity with it ; for which rca- 
feft, it is a matter hkhcrta but Iktkr underftood. 

Arfenic, in ks proper, entire form and colour, 
greatly referable* * white metal, nay, almofl: its 
own ore, wJffptike}, alio iobddy but in it* texture, 
its relation to the fire, air, and hammer, we foqp 
find it differ confiderably from the nature of ge- 
nuine metals, ftay, fomething froni that of the 

♦femi-metals : and I know not whether I fhoubd 
allow it to have fomething more,, or fomething lsfs 

, than thefe* 

In itfelf it melts in the fire, $ot as a metal ufu- 
ally does •, nay, not even as a bifmuth or rcgulus, 
unlefs fomething fixing, as iron, be added ta it, 
- Without which it begins dlreftly to fume, and fo 
fifes entirely off. Thus k is fugitive ; but in clofe 
veffels returns again to its priftine metallic form \ 
nay, though regulated by means of iron, not a little 
of which goes to make up the regulus, yet, by a 
gentle roafting, it not only feparate* again from 
the iron, but, by fubiimation, recovers its former 
ftate. Under the hammer it manifefts a great 

degree 
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degree of brittlenefs, and hence evidently appears 
to want a principal chara&eriftic of a genuine me- 
tal \ nay, it is not, like zink, femi- malleable, but 
quite brittle, like a bifmuth and regulus. 

In the air it becomes black all over externally, 
whereas frefli out of the retort, at lead for the 
moft part, it is of a fhining bright, like a mir- 
ror ; and each frefti fragment or Ihiver of it, broken 
in the morning, has a black fkin upon it by night ; 
fo confiderable is the ingtgfs of the air into this, 
that the like is not known in any other metalli- 
formbody, either biftmjtb, or regulus* It U further 
remarkable, that fome genuine, though imperfed 
metals, as iron, copper, and lead, are more ob- 
noxious to the a&ion of the air than thefe laft, as 
, appears by theruft, verdigreafe, and ceru&*they 
feverally yield. In a word, arfemc, in its genuine 
form, is a femi-metal, a middle metal, and a fu- 
gitive metaL 

But arfenicis t . in this femi-metallic form, teaft 
of ail known, appearing not fo often therein, as in 
other forms », and thus I am obliged to describe it 
in every dilguife it wears, both as exhibited by na- 
ture, and the various procefles of art. 

Arfenic appears either in a reguline, a powdery, 
or a glafly form ; or as mineralifed, or reduced to 
an ore-ftate, a fiaggey and ftoney body. In a re- 
guline form, it is found either fublimed, and forced 
off, or as if caft.in a cone, like glafs of anti- 
mony* 

Of the fublimed I have fpoken above, and muft 
dill add ; firft, that thus it is extreamly flak^y, 
light, and porous, and unlike any other fmelted 

reguline 
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teguline body; again, that it then difcovers fome- 
thing very peculiar, and worth noticing, particu- 
larly, its eafy receptivity of the adtion of the air, 
and of the imutting or blacknefs thence arifing, 
which is obfervable of no other metallic body what- 
ever. Moreover, from this fmutting by the air, 
we may probably infer, if not the formal prefence, 
yet the production of the fatty, inflammable mat- 
ter ; fince this blacknefs is equally as fuliginous, 
or footy, as that generally in the fublimation from 
the white pyrites* preceding, and fometimes partly 
accompanying this volatile arfenic regulus} yet 
there to be confidered, nor fo much a part of the 
regulus, as of the pyrites. Now, whether ttybs 
fmut or blacknefs be an aftual fulphur, and thus 
not its inflammable part alone, is not fo eafy to 
determine, as it cannot be feparated, and brought 
to any teft ; yet the firft is the more probable opi- 
nion. - i 

As (1.) the fuliginous form (hews, if not a total 
refolution, yet a fuperficial corrofion, rather than 
a new produ&ion ; and yet this laft fhould here 
feem to be the cafe, as neither in the fubjeft alone, 
the arfenic* nor in the agent alone, the air* a ge- 
nuine formal fulphur can be exhibited : and fur* 
ther, as white arfenic itfelf may, by the addition 
of only an inflammable, not a fulphureous matter, 
become, after a new fublimation, fmutted again* 
Now, in this form arfenic is denominated flyftone 3 
fiy-poifon % in regard flies, and the like infefts, arc 
by its means deftroyed % though the above black 
powder be fitter for the purpofe, as, on the fcore 
of its tendernefs and porofity, it is more commu- 
nicable of its virtue to the water tempered there- 
with: and the appellation, fione* has been bor- 
rowed from the foflil, or native fly-ftone* which is 

a real 
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a real flone, or 6re, and put td the Kfee ufc 5 tho f 
the ibbfimed neither fliews like* nor contains any 
thing referable to 'the nature of a ftone. And 
here the difference between native and fa&itiou* 
fyfime is carefully to be obferved, which yoti 
have, when the experiments -exhibited therewith 
happen not to coincide \ in regard the native, en 
the fcore of its incidental admixture, proves, at 
times, to be fomething different. 

In a powdery form drfenic is of fach a degree of 
teridernefs, or fubtfety, as therein not to be ex- 
ceeded by themoft impalpable powders* and of 
different colours, as, Hack, yeHowilh, gfty, and 
white ; yet, moft frequently, of the white grey. 
When it appears white, like a beautiful meaH or 
flour, which happens to it in the fining, it proves 
right pure ; and by how much the whiter, fo 
much the lefs is it fullied with foreign adnjitfture * 
if grey, it contains fomething of a footy, inflam- 
mable, nay, a metallic earth $ as appears from the 
grey foifm-me^ often colle&ed from the veats of 
titeHalt furnace* With fome lead, and a little filver 
ambngft it; if black, it contains ftill more of fuch 
a coaly earth, td which colour it never arrives in 
a large and open, but only in a ciofe, fmall, and 
fudden or brifk fire *, if yellowHh, which colour 
commonly runs to an Orange, it has then fome ful* 
phur along with it. 

Thefe various incidental colours proceed chiefly, 
from the incidental ores along with it, as well in 
regard to thefe ores themfelves, a* their Various 
admixtures, which may be either accidental, or 
procured by defign : where, for inftance, the ful- 
phur, when lodged in an ore, and rifing toge- 
ther with thearfenic, muft needs make it of an • 

orange 
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orange colour. Yet, the kind of the fire and fur- 
nace* whej:e-the ore comes to be treated* is, in this 
cafe, certainly, of great confequence, not only as 
to die production of the feveral colours of the 
arfmc-meal (the footy matter either burning away 
and diflipating, or remaining therewith ; the.Xul- 
phur ekher foftly retiring apart, or being hurried 
or laid hold of by the arfenic) but alio as to the 
corporal form, in which it appears : for inftance, 
thepoifon-pyrites yields, indeed, in the open air, a 
mealy, commonly a grey powdery arfenic* but in 
clofe vefiels appears of a flakey, reguline form. 
Thus, it is one thing to drive or force it off in 
retorts, fublimmg veflels, and the like, where the 
ore is out of the contad of the fire, and where the 
arfenic acquires its proper regulipe form ; pother 
thing, to force it off in roaftmg furnaces^ as is done 
at the cobald and tin huts, on occafioa of rpafting 
the cobald and tin ores, where, by means qf the 
adjoining wind-furnace, the aduai flame, and fat- 
ty particles of the fire, play over and thrpugh the 
ore. The cafe proves yet different in fmelting 
furnaces, where' not only -the flame of the coals, 
but alfo the fatty, and at laft the alcaliied coals 
themfelves, exert their efficacy on the ore ; be- 
fides, the force of the blaft yolatilifing and carry- 
ing off along with the arfenic^ not only crude earthy 
: particles out qf the ore, brought to the higbeft 
degree of activity hy the ftrong glow, but alio 
metallic particles themfelves, as coppery, leady, 
and filvery. . Laftly, there is a further difference 
in open roafting hearths* where the ore is not only 
expofed to the immeidjate .contact of the flame ai)d 
coals, but to the adtual influx of the air, weather, 
and ra*n * whence we are enabled to obferve in 
. fume-jpowders, that variety of colours, as, ^vhite, 
grey, and yellow, which, un^ier covered and clofe 
, fylhaces, does not fo eafily happerf» 

Now 
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Now where it cannot thus, on account of the 
reafons mentioned, arrive to its proper femi*metal~ 
lie form, but, according to the particular method 
of operation, happens to be difperfed, it proves 
no other than an earth, aa afh, or a calx of a me- 
tallic body, whofe metalleity may be deftroyed, 
and again reftored. 

Thus it rifes in the operation of roafting in the 
tall furnaces, and copper-furnaces, and fettles 
wherefoever it finds the firft cool and quiet ittreat ; 
in the tall furnaces, indeed, it fceks the higheft ; 
and where the air lias once taken due hold of it, it 
is thereby diffipated to a confiderable diftance ; 
and this, at the mines and huts, is called hut- fume ; 
however, this, which is a pure arfenic meal, is 
not to be confounded with calamy, though they 
are not unlike in colour; but the former fettles 
lower down, whereas the other is by the fire driven 
much higher up. 

Arfenic alfo lodges in zink and calamy flowers, 
in fublimates and cadmia farnacum, though in a 
very fmall quantity : thefe are either entirely pow- 
dery, or in tolerably compaft lumps and maffes, 
neither firm nor hard, but tender and crtimbly, 
and eafily pulverable, though in themfelves not a 
powder, but naturally like a baked earth". Their 
colour is commonly a dark-grey underneath, over 
that a whitifli grey, and the uppermoft of all a 
yellowifh white ; their particles are generally quite 
clear, or flakey, like a tender glimmer ; their tex- 
ture very porous, fpongey, and loofe, confequent- 
ly are cxt;reamly light; to the touch they feel 
rough, ftubborn, and gritty, though rubbed to a 
tolerably fine powder* 

They 
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They are generally, though falfely, confidered 
as a proper butfume^ or arfenic, efpecially when 
they aflume appearances of a grey meal : but, not 
to infift that experience fhews quite the contrary, 
"we may ealily imagine, volatile matters, that 
lhould ftand and hold out, when fettled in the con- 
fines of the ftrongeft glow of a furnace, to be 
fomething elfe than arfenical * and hence we need 
not wonder, they deftroy neither mice, nor rats. ' 

' This zinky matter manifefts itfelf in tall fmelt- 
ing furnaces, particularly in thofe where the ope- 
ration ofcmdijmekmg is performed ; that is, where 
fmall Of poor ores, ;whicfy are,x:omn)gnly quvtzy, 
mock-leady, and fyrity; alfo, incidentally, fotne- 
•what gfittery % are fnielted and concentrated from 4 
large quantity of ore, to a regulus,, or cake. It 
takes its place in the lower parts of the furnace, 
particularly on the ficjes, having under it, for its 
ftool, that mock-leady, ftoney, and hard matter, 
• of which hereafter. 

The manner of its origination muft, doubtlefs, be 
like that of arfenie> namely, in the way of a fume and 
vapour, feeing no parrof it is obferved to be run. 
When expofed long to the air and weather, it opens, 
that is, becomes tender and porous, and fit for 
making brafs; the reafons of which are not pro- 
per here to be given, as I now only confider it oij 
account ofitsafenic. At our huts it is thrown away, 
and as it nuift be knocked and broke off the fur- 
nace, 'inc2\ltdfw:nact-fragments> by many cahmy y 
though improperly, on account of its very diffe- 
rent admixture $ wherefore that appellation ought 
to be qualified by the. epithet cafomy -furnace -frag- 
ment v or furnau-calamy ; nay, it lhould jumy 
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be limited, efpecially if we would not confound it 
with that I am now to fpeak of, and from which 
it differs not a little. But, as is already faid # it 
contains the leaft arfenic poffible, difcoverable 
upon roafting it, rather by the nofe than by the 
eye ; but it partakes of fulphur in a greater pro- 
portion, as appears alio from the roafting, and as 
may eafily be conjeftured from the ground-mix- 
tion of this zinky matter. In a word, it fmells 
partly arfenical, partly fulptureous ; as fulphur 
may, intangled in fuch caiamy admixtures, re- 
fill the hotteft glow, fo much more may arfenic, 
which commonly yields not fp eafily to the lire as 
fulphur does. 

Underneath, and behind this, there lies, lower 
on the fides of the furnace, a ftoney, hard, heavy, 
black matter, not properly to be cuffed for its ar- 
feme, but rather, on account of it* order of place. 
Many a one might take it for a (lag, or lcoria, 
than which it is nothing lefs, as appears mpon 
breaking it; feeing it does .not appear glafly, 
fmooth, and fhining, as genuine flag does. Ex- 
ternally this spatter is often, as it were, glazed 
over, but internally has a quite different appear- 
ance, namely, that, ftotwithftanding its hardnefs, 
which indeed, in refpedfc of the abovemention^d 
calamy-^furnace- fragment, is considerable, yet it 
may be ground ftnali, fo as to become like a footy 
duft to fmut the hands, which flag never does, 
unkfs reduced, in the moll careful manner, to the 
fmeft meal. Hene and there, internally, italfo often 
appears Jlqggy^ and run ; nor can it be otherwife, 
con/idering the ftoney nature of the ores employed 
in the etude- fmelting, and the fiercenpfs of the 
fire. This effete matter contains but little arfenic ; 
- but taking of what is glittering, and in texture 
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often appearing like a fine-grained mock- lead, we 
ihall find reafon to clafs it amongft arfenics ; nay, 
fometimes it fhews fo like a fofiile mock-lead, and 
a mineralifed body, as to impofe on the moft in- 
telligent in ores. The origination of this, indeed, 
rather than of the preceding calamy matter, feems . 
to be owing to a caking or running together ; yet 
it is alfo of various forts, and, upon properly view- 
ing many a fample of it, we mud: allow it rather. 
to be aggregated together in the way of a damp, 
or vapour. For, though we find amongft it 
pieces, not only caked together, but quite vitri- 
fied, as may be eafily conjedcured from the run- 
ning together of quartzy, especially if fomewhat 
leady, and thus pofiefied of vitrifying particles, 
yet the principal part is of quite another, or rather 
a new appearance. 

' It appears black and grey, flakey, and almoft 
like a mock-lead* though very different, it being 
more kindly and light. It is not only, in fome 
meafure, of the nature of zink, or calamy, which 
cannot be faid of any one fort of mock-lead, but 
contains as much, if v not more wrfenic than the 
meagre, lean mock lead. In a word, 'tis a kind 
of fly-ftone fublimate, rifing up entirely at the 
laft, but to no very great height » which, toge- 
ther with its calamy and arfenical, or, volatile 
portion, has taken along with it, by the violence 
of the fire, fomething of a crude, earthy, and, 
perhaps alfo, of a mock* leady nature, whence it 
happens to confift of fo coarfe a mixture, as to be 
uncapable of mounting high •, and this is (imply 
called furtiacc-fragmnti as it muft be broke off, in 
order to clejar and fit the furnace for a new opera- 
tion; a name which may fufficiently diftingutfh it 
from the abQvementioned- grey, white, yellowilh 

N matter, 
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matter, if, for the greater perfpicuity ftiil* be add-. 

cd tKe epithets, coarfe^ mock-leady % and poor* ,-\ 

Now in fmeltlng-furnaces, where the arfenical 
matter fkims off, or rather evaporates from the 
metal defigned to be procured, I know of nothing, 
, elfe, which, as an arfenic form, fhould here deferve, 
a place ; all to be found there, and referable hither* 
being either poijon-meal and but-fume % or poifon- 
ftonej that is, furnace- fragment. For the external 
images appearing in many places in clutters, or 
flakes, and the like beautiful confe&ions on this and 
the other furnace-fragment, according to the .de- 
scriptions of the ancients, and bare copyingsr»of the 
moderns, are very rare with us at Friberg, nay,! 
they are not at all obfervable, and are, properly* 
•Ibmething procurable rather from aftual calamy- 
works, than from ore- fmeltings, feeing they ap-' 
pear in all manner of zinky flowers,* ai>d the like 
efflorefcences, in the courfe of brafs-making. ;.; 

We are not, however, to fuppofe arfenic, like 
fiilphur, to be entirely diffipated in roafting-hearths, 
and in furnaces, for more than a little of it fluxes in a 
• metallic form along' with any thing capable of re- 
taining it 5 fettling together with the metal, as in 
a regulus, in the fore hearth ; bearing the being 
tapped off therewith; not mingling, 'tis true, with 
the metal, but parting from it, floating a-top, and 
tearing, after cooling a little, to be heaved off 
from it, like a cake. Yet, in the method of 
crude- working we obferve, that what of it remains 
unvolatilifed, goes into that regulus ufually called 
€rude-ftone> without being able to appear in the 
above feparated form ; becaufe the metal, whether 
lead or copper, which fhould, and does repel it, ift 
not yet arrived to its due metallic body, but is. ftiHt 
• — greatly 
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greadjf intermixed with all manner of earthy fo- 
reign matters, consequently, is of a very loofe, 
ipongey texture, and hence as light, if not lighter, 
than arfenic itftlf ; and that matter, wherein it 
principally fixes, not yet feparated from the faid 
metals. 

But in the methods of lead-working and black- 
copper-makings it plainly appears in our fraeltings* 
where arfenicql ores come into the additions, and 
where arfenic-pyrites happen in the crude-workings 
and the crude-jtone being, at length, duly prepared, 
comes into the lead-working* and where the cop- 
per- ftone being fet> or drawn off, comes into the 
copper- workings nay, is there the whole, or prin- 
cipal part, when the lead-working happens to em- 
ploy no pure glitter 5 or lead-ore, but is inter-* 
mixed with all ' manner of rich, chiefly arfenical % 
br$5, alfowith aftu^l unfeparable cobaldifh ores : 
in a word, where many forts come together, and 
one working fucceeds another, 'tis no wonder, if* 
in. many places, little or na mention be found made 
of fpeife> leg^ *, &c. 

What thus retains the arftnic to itfelf, and, in 
fome meafure at leaft, fixes it, fo as to make it 
flow like a metal, and bear the being caft, is, prin- 
tipally, an iron-earth. I fay principally^ and this 
not only at our lead, but at our black-copper- 

N workings ; though particularly in thefe laft, fome 
admixture of copper muft be allowed, and this, 
fometimes, is called j^(/£,efpecially, when produced 
From the lead-working \ fometimes leg, alfo kupf- 

fer-legy when from the copper- working.; it floating 

. N 2 and 

* Thefe are the feveral appellations k of the abovementionei 
floating orfemcal regulus. 
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and lying a-top the tapped black-copper, and from 
white inclining a fmall matter to a copper reddifh 
caft. Both are of a whitifli metallic appearance, 
texture, and weight, but brittle ; moreover, tole- 
rably hard, according as they are more or lefs in- 
corporated with metallic earth ; both contain from 
a third to a half of arfenic* and, as I have expe- 
rienced myfelf, may alfo hold a good deal more, 
but feldom lefs », and that from incidental circum- 
ftances, which, in the bufinefs of fmelting, both 
in regard to the method of working, and to the 
matters themfelves, may be endlefsly variable. 

Speife is a term ufed alfo among workers in brafs, 
but with the addition glocken, thus denoting bell* 
metal; a matter appearing pretty pale, Sough 
inclining more to a yellowifh caft, as it muft, on 
account of its principal ingredient, the brafs : as 
to the reft, it is harder, and more metallic than, 
and therefore not to be confounded with, our but- 
fpeife. Aflayers alfo have their fpeife, but which 
they might more properly call an iron-regulus ; as 
yielded by thofe pyrites which contain no cop- 
per, and . remains further unexamined by them, 
feeing they look for nothing elfe in pyrites, but 
filver and copper, confequently is unknown to* 
and thrown away by them, under an appella- 
tion borrowed from fome colour or other, and 
which, in fome meafure, ferves as a fcreen for their 
ignorance. Now, 'tis true, there are fome pyrites % 
whofe iron earth is arfenicated, as the white, en- 
tirely •, many of the yellowifh, confiderably \ and 
thus, in affaying, there arife fuch reguH* as aflay- 
ers may, on the fame foot with fmelters, cMJpei/e i 
but as fome of them afford only a very fmall mat- 
ter of, or no arfenic at all, 'tis wrong to bring 
them under one common appellation, fpeife. 

In 



Digitized by 



Google 



go the Pfritcs. iff 

In die arfenic-buts, which are chambers where 
the arfenic is refined and purified, arfenic again 
exhibits the appearance or a fine meal, or of 
a cryftalline body; both ways, fometimes of a 
white, fometimes of a yellow, fometimes of an 
orange caft : yet it ought not to be diftinguifhed 
fo much by being a meal, or powder, and a fluxed 
body, as by the variety of ijs colours ; for the 
powder is convertible to a cryftalline body, and 
this laft may be reduced again by a heedful fubli- 
mation, to a meal, and the meal again converted 
to fly-ftone. Now, as the meal, either yellow or 
white, turns moftly, nay, wholly to a cryftalline 
body, we fhall here the rather treat of the cryftal- 
line form of arfenic -, and as the yellow and orange 
colours remarkably differ from the white, we mult 
fay fomething to three forts of arfenics y namely, 
white, yellow > zxAred. 

jfrfenicum ajfiallinum album, white cryftalline 
arfenic^ is a white, con fiderably ponderous, fluxed, 
glafly, tranfparent body, brought to that form by 
means of pot-alh and fublimation. The pot- am 
principally ferves for purifying, or for, at leaft, 
retaining and confuming that fuliginous matter 
lodged in the arfenic^ and which makes it of a 
greyifh caftj be fuch matter only from an inflam- 
mable earth, or, as it alfo fometimes happens, from 
fulphur itfelf. Whether it have any other effect 
thereon, muft be learned from a careful examina- 
tion, made exprefsly, both of this cryftalline ar- 
fenic % ai>d the crude arfenic-mcal, and from a can- 
did comparifon of the feveral proofs made, the fe • 
paratc confideration of which would here carry me 
too far. 

N i In 
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In order, however, to difcover the genuine pro- 
per nature of this fmutting fubftance, I have* as 
fuppofing it to be a fat, inflammable earth, di- 

fefted the white cryftalline arfimc^ after tubbing It 
ne, along with inflammable matters, as texpreflfecl 
oil of almonds, and by fublimation procured a 
quite dark-grey fublimate. Again, treating it in 
the fame manner with iron-filings,' by this means, 
along with fome white cryftalline flowers, I have 
obtained a dark-grey arfenic; fo that the black 
-matter ariiing along with- the arfenic from drfenical 
pyrites, is to be afcribed to an iron-earth ; efpeci- 
ally as it is otherwife evident, that no arfenical jy+ 
rite$ is without it, 

I alfo found quickfilver alone capable of with- 
holding this blacknefs, and alfo the yellownefs of 
yellow arfenic* and of raifmg the arfenic alone in 
beautiful white cryftals ; a circumftance, fure, 
worth no fmall degree of attention. It is pretty 
heavy, nay, to a degree of making it fufpe&ed. df 
containing fomething metallic, even fhould it be 
unknown in its native form ; it is partly tranfpa- 
rent as glafs, partly of a milky colour; and what 
was tranfparent, in time, lofes that quality, be- 
coming externally, alfo, of a milky colour, parti- 
cularly by means of the free accefs of the moift 
air ; neverthelefs, it continues fparkling or fhin- 
ing, and, againft the light, if newly broke, with 
its fhivers, appears fmooth, and internally tranf- 
parent; but, by degrees, it lofes all its tranfpa^ 
rency, and that fooncr or later, according to the 
fize of the pieces or drivers, and the nature of the 
place they are in; 'till at laft, ftill retaining its 
fplendor, and without falling, or turning to a 
powder, it becojnes throughout of as milky a co- 
lour 
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lour^asa T*hite fmalt, ufually emplayed in ena- 
melling; and, to my mind, almoft fuch another 
mafs as that arifing. from running alum and com- 
rfton fait together, for die preparation of Glau* 
ber'sfak. 

Whether it be a real fait, I (hall as little dif- 
pute as believe, feeing it does not partake of the 
genuine properties of a fait, being neither foluble 
in water, nor peculiarly affefting the tongue : the 
trueft conception we can form thereof, confifts in 
confidering it a calcined metallic body; as, in its 
origin, it exhibits a metallic Body, which is here 
only a little difguifed, but again recoverable upon 
.the Addition of the metallic portion, which hap- 
pened to be burnt out. In the courfe of the re- 
fining, it rifes like a white fume, and fettles, at 
firft, as a White powder, which, as the heat gra- 
dually encreafes, 'till the fubliming veflel be made 
of a thorough glow, cakes and runs to a clofe, 
glaflybody. ' . 

Arfenicum cryftallinttm flavum 9 yellow cryftalline 
arfenic, is, in its principles, nothing elfe but the 
above white fort, and in the very fame manner 
brought to that form ; only that lome fulphur hap- 
pens to ftain its beautiful milky colour with a call 
of yellow; and though, properly, not fo tranfpa- 
rent as a frefli white fort, yet, in its fubftance, it 
is (hining and glafiy, like a yellow fmalt, or ena- 
mel, though by far more beautiful. 

Arfenicum rubrum> red arfenic, differs from the 
yellow only in being more richly dofed with ful- 
phur, and, confequently, has a greater degree of 
opacity, and a lefs glaffy appearance ; , for the reft, 
ftis an ar[mc in ground, and popularly called fan- 

N 4 fambi 
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daracbi yet, "under a proper enchetaefis, or treat- 
ment, it often turns out as beautifully tranfparent 
*s any ruby, only its rednefc inclines more to an 
orange, whence it is fometimes called fidpbwr-ruby •. 
If it degenerates to a brown-red, it has either ftood 
too long in the fire, or got Come foreign admix* 
ture along with it, either by accident, or with de- 
fign, as may be feen from the lapis de $ribus> where 
the metallic, . antimonial portion muft needs fully 
it ; yet this brown-red tint is often no impediment 
to its tranfpjircncy, when held to the light in thin 
pieces. 

It is brought over, like fulphur, by a diftilla- 
tion, from retorts into receivers, rather than by a 
fublimation, and this is the very reafon of its opa- 
city \ for, if you force off only a little of k again 
in a glafs body by a ftrong fand-heat, fo as to melt 
in the neck, it runs down in clear drops, appearing 
like a jed glafs. It is certain, arfmt greatly at- 
fefts the fulphur found here, and muft therefore 
impart the colour ; and no way has hitherto been 
hit on, I will not fay, of fcparating it entirely, 
which is impoifible, but of feparating even the 
greateft part of it ; and yet fome of it muft go off, 
partly of itfelf, by the fofteft degree of fire, for 
fulphur mounts eafier than arfenic, though this fuc- 
ceeds not with the yellow cryftalltnc ar/eme % partly 
through the addition of a feparating medium, or 
matter, which fulphur more. affe&s, for tnftance, 
quickfilver : when the ar/enic happens to rife white 
feparately, and fettle higher up, the quickfilver, 
which cannot rife fo high, fettling lower down, as 
a grey fubUmate along with the fulphur, , 

. .. More- 

* Rubbuw fetphoru, item, ntbiftos tfrfeftici. 



Digitized by 



Google 



Ill tkt PYRITES. I85 

Moreover, as fulphur appropriates the cjuickfilver 
10 itfeK, and quits the arfenic, fo it keeps in a 
jufter proportion with the former, than with the 
latter § it, in one cafe, bearing more and lefs, al- 
moft in the proportion of the dofe given, whatever 
chat be 1 and in the other, bang incapable of re- 
ceiving either more or lefs, the proportion being 
conftant, a circumftance worthy of notice. 

Red arfenic, or fa*daracb t may be made from 
pure ore, and fuch pyrites alone, wherein the ful- 
phur and arfenic are together in a fufficient quanti- 
ty ; or from pyritt$-a&ditions % or dofings, fo that 
the one (hall fupply what the other wants ; or from . 
poifon-meal and fulpbwr-pyrites 5 or from arfenic* 
pyrites and fulphur-flags, that is, the arfenical ful- 
phureous refidue procured from crude fulphur : but 
the attempting to make it from white cryftalline 
arfttuc and aftual fulphur, either does not fucceed 
at all, or with great difficulty: whence appears, 
(1.) the fomewhat coy or repelling nature of the 
white cryftalline arfenic * (2.) how much the che- 
mical combinations depend on the appropriations, 
congruences, or aptitudes, alfo on the diverfity of 
the matters, when employed in their unprepared 
and native ftate, dire&ly from their matrices and 
natural admixtures ; fo that red arfenic is not a 
thing, in its ground- fubftance or principles, di- 
ftinguifhable from the white, as fomc falfely ima- - 
gine. 

Thus we have exhibited arfenic in all its various 
appearances, from its firft fly-ftone ftate, to that 
wherein 'tis fitted for common ufc, and thus from 
the huts to the (hops: and not only fo, : but we 
here teach how to reduce it back again to all the 
forms it had before undergone j in particular, to i s 

fi;ft, 
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firft, native, reguline, femi-metallic ftate, fo as to 
prove jnore btautifcri t b an jt original ly; wis; a/ thus: 
take finely, pounded .white cryftallipe arfenic y and 
mix it* /either with thfe black flux, or .with (alt- 
petre arid. tartar, in the ufgal manner of; making 
regokis of antimony, and letting it duly run in the 
wind-furnace, you then procure. a compfeat, beau- 
tiful regulus of arfenk ; ydt, little or none at all,|if 
either you let the crptible.ftand too Jong, ,or .give 
too brilk a fire : but if you mifcarry in this, take 
iron in aid; and proceed in the tafual method of 
preparing the martial regulus of antimony, and the 
arfenic, will be fufficientfy . fixed. Only, by this laft 
method it proves impure, from having, (wallowed 
up a great deal of iron, as appears from the analy* 
fis ; it is* however, the greateft part atfiuie, which 
may eafily again be nAade to fume from it. It ge- 
nerally appears like a fpeife, with which, it alfo 
greatly agrees, and, upon adding fpme copper to 
it, it turns iof a reddiflicaft, nay, becomes the very 
mixtion of . the above dfefcribed kupfer-Ug^* nay t 
even kupffar-nickeL « . 

I fhall further only fugged:, that hut-fume cor- 
rodes the very window-panes of the huts, turning 
them of a milk-colour, and rendering them dim and 
opake, and thus it finds, \as it were, a magnet in 
them. Again, that with lead it vitrifies exceed- 
ingly eafy; and the glafs thus procured proves ex- 
tremely ufcful in incolttons, as it forces ftubborn 
and unkindly ores, with this circumftance attend- 
ing, that this higheft of combinations, which is even 
performable in clofe vefiels, is an uncommon and 
almoft incredible inftance in the bufinefs of vitrifi- 
cation : and this, in my opinion, affords, if not the 
principal, yet not the leaft confiderable reafon, why 
mijpickci, when its arfenic 9 in the operation <tf 



Digitized by 



Google 



S* the P>Y * I v. is s. tSf 

crude-working > happens to cotrotU,' rkrify, and 
thus eafily carry off the lead among the icorue, at 
leaft from the glitter-eyes always intermixed, is 
confidered as rapacious and unkindly. 

To recapitulate briefly •, arfonic, by lUeans of artj 
ihews itfetf either a volatile, ' flakey, feroi-jnetaJlic, 
or a regufme body, which is a fafticious fly-fltnc^ 
or a grey, white, and yellow powder, and then it 
is cilled but* fume ; or a fumaee-fragment (cadmia 
fornadum) ; or *fpeife> or a kind of glaffy body, 
and then *th a ^Wte aftd yellow cryftalline 4^*11 * 
or a red arfemc % that is, fandaracb; or again, 9 fe» 
mi-metal, and a regulus. 

-Here I mud not omit explicitly -mentioning a 
matter I only incidentally touched on above, as be- 
ing, in fome cafes, entangled with arfenic % and this 
is z$nk 9 which lodges both in foflile and faditioas 
calamy. 

Zink, or fpelser y '• cannot tetter be defcribed or 
conceived than by faying, that it is that matter 
which makes or tinges copper yellow, an eflFeft to 
be affirmed of no : other thing in nature befides. 
Zink, fo far as is hitherto known, is, principally, 
an three forms ; (1.) in^that femi-metallic, regu- 
Jine form, properly called zink, or fpeltef ; (2.) in 
an earthy, or rather ftoney form, namely, in the 
foffile calamy, or lapis calaminaris ; (3.) in flowers 
and fublimates, in particular, in the above defcribed 
white-yellowifh tender furnace-fragments. Genuine 
formal zink, alfo called contrefait, is a femi-metal, 
externally like lead, yet fomething brighter, inter- 
nally fhining like * mirror 5 not very brittle, like a 
bifmuth or regiilus, and yet not very malleable; 
altogether as inflammable as a fulphur,- when it 
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changes to a white fpongy froth and wool, a phitcr 
fopbical cotton. 

It turns copper not only of a higher yellow, 
whence the metal happens to be diftinguifhed by 
the appellation, prin€?s-metal> or rather bronze- 
mtaly at leaft with us Germans, but it alfo renders 
it more brittle than the foffil calamy does; hence, I 
fuppofc the proper tinging fubftance, which in the 
foflile calamy is blended with an earth, fomething 
adventitious and foreign, not entering along with 
the tinging parts into the body of the metal, is in* 
corporated in another metallic brittle-making fub- 
ftance, namely, lead. 

/ For, (i.) the fort of ore at the Hartz, whence 
-our zink is derived, is never without lead^ore, nay, 
is principally found to confift therein; ^(2.) from 
foflile calamy (for which end I have employed the 
Spanifh) ana lead-glitter, I have produced a formal 
beautiful zink, which, in any other method, would 
not fucceed, at leaft not with me. Kay, it is no 
uncommon thing to find calamy and kadglitter to* 
gether in a vein, a fample of which I can (hew from 
Brilon in Weftphalia : and it will be plain from con- 
fidering but a little attentively, the loamy earth near 
Ulkos in Poland, wherein lead-ore. lies irregularly 
huddled together, to which might be added other 
circumftances ; that there is fomething feparable 
from the zink, which is not indeed pure lead,, tho* 
approaching nearer to lead than to zink. 

As I am perfwaded that this tinging fubftance is 
lodged in other earths and (tones, befides that called 
calamy, at the brafs-huts, fo the.e are alfo other 
metals, befides lead, out of which it may be educed ; 
at leaft I {iave found, upon working tin along with 
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a certain ore, without any the leaft addition of ca- 
]amy ? if not a real corporal zink 9 yet its proximate 
infallible fign, the genuine pbikfopbical wool. But 
without any fuch experience, and from a flight 
knowledge of metallic bodies, the derivation from 
lead to tin is eafy % but then in the fire this pro- 
duction is extremely diffipable, zini burning away 
as quickly as it is produced, fo that it is not procu- 
rable in our huts in its living ftate * not from a de- 
fed of the proper matter for the puroofe, as we 
may have fuch in furnace-fragments •, but then it is 
no longer to be catched living (from the following, 
circumftances, namely, the degree of the fire, the 
nature of the furnaces and additions, and the inex- 
perience of the operator) but dead, and in its aihes 9 
from winch, indeed, it is again recoverable •• 

Formal zink 9 foflil cahmy 9 and furnace-fragments} 
or cadmia fornacum, appearing lb different bodies; 
who could imagine thefc three ihould be pofleffed 

of 

• P$$t\ in his differtation on sfot, make* sink to arifc- 
from the njetallifation of an alkaline earth, whence he deduces 
its folubility in acids, and that it confifts of a mercurial, vitrc-. 
fcible, and a tender inflammable earth ; the mercurial earth' 
appearing from its flowing in the Are, its commixtion with 
mercurv, and its mercurification ; the inflammable earth, from 
its ready afcenfion, when treated per ft in the Are, as alio from 
its fulmination with nitre ; its vitrefcible earth, from its vitre- 
feency, which Henckel firft accomplished in the vehement heat' 
of a wind-furnace. But its fpecific nature, and mixtion, he 
makes to conf;ft principally in the indeterminable, and fcarce 
perfectly imitable combination of a copious inflammable prin- . 
ciple, along with a certain' peculiarly alcaline earth : and to 
this earth is owing both its difficulty of vitrefcency (fuch' as is 
alfo obfervable in tin) fuperable only by a qioft vehement de- 
cree of fire, and the ufual bitternefs of calcaneus earths in fo r; 
rations ; and if, by means of the inflammable earth, it changes 
to a reguline 7 body, is the caufc alfo why copper changes to a 
yellow colour. 
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of one aad the fame virtue, oe have one and the 
hmt materia prima, to tinge copper withal! or 9 
who CQUld think it poffible to educe fuch a matter 
from tin, without any addition pf calamy, zink, 
and cadmia fornaeutn ? Here I cannot omit tran- 
scribing Lohneifs's * account , a confiderabie . me- 
tallurgy of the Hartz, frorp which place alone 
%ink comes to us: and though we might expe& 
from him the beft account of it, yet it happens to 
be concife enough, and fomething fuller aijd more 
explicit, both on the origin pf zink y and on the 
Rammtljberg ores, .. fit for the pqrpofe, were to be 
wiflicd for. * In the courfe of the fmelting* ,(&ys 
c he) a fort of metal, there called &*£, or Qontre- 
€ fait, colle&s below in the chinks of she fpre-wajl, 
' or hrcaft of the furnace, wjie?e not covered thick 

* over, between the fhiver, or flate, of which it is 

* built. Upon knocking dp the wall, 4*his metal, 
I € ( which is white, like tin, yet harder, and more 

* malleable, and tingling like A little bell, rups out 
' into a trough placed underneath. The quantity 

* procured at a time is in proportion to the care 

* employed in iolledting it* . They fometimes get 
€ to the quantity of two pounds, at other times, 
« not quite three or four loths.' 

Foffile calamy, lapis calaminar is y called alfb cad- 
mia feffilis ; under which laft appellation we muft 
not include the cadmia called cobald t yielding fmalt; 
and which by way of diftinftion, bof h from that other 
cadmia, and other cobaldifh, namely, arfentcal 
ores, is called cadmia pro caruho. Calamy is a 
ftone, or often a fort of ftoney earth only, fome- 
times yellowifh, fometimes brown, and fometimes 
a brown red j not onlyas it comes to us froth other 

' couiitries,' 

• Bog-bich, p. 83; 
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TOU^ies^ IJotand, Hunga/Ty, Spain* and the In- 
die^ -Jbih'M4t ja alfo fouftd in icveral parts of Ger* 
m^yn 1 :^ ^ohemiE, Franeetoia, .and Weftphalia. 
Thcihcavfcf if is, it imparts thcmorcia greater in- 
cpeafp in, weight, and ^ higbetftint to; the copper. 
It aflfedfa ia lo4my, claiey, fat bottom*) and fuch 
qarths, have even properties, auptfefting ana final! 
degree of affenity with calamyy it therefore lies not 
ijery deefv its mother-earth appearing commonly 
juft muter the turf, nay, conftitttting the iippermoft 
layer* as at Tfchercn, nearCommodau, ia Bohe- 
mia, where it may be taken up at the day. This 
Bohemian fort yields (1.) an iron-vitriol, as an aftual 
iron-ftone i&Q.breaks amongfl: it; :(2,>aliim, a fa- 
mbus.abjmrwork lying. near the above. place \ and, 
I doubt not, .but all talamy-jhnc: bugtneral do the 
like ; but if you give it copper, a great part of the 
earth c£ ft^alamy incorporates with ir, and aflbmes 
a metallic.form and property; from hence it may 
be knbwn, that brafs^ into which about a third of 
its earth is introduced, will endure the being worked 
like any fine copper. 

Calamy furnace-fragment, or cadmia fornacum* 
I have already confidered, fo far as it included *r- 
fi*ical particles; but mud here again take it up, 
becaufc its nature and effe&s areentirely zinky. 

Hither is chiefly referable what with us not only 
hangs ia the upper parts of the furnace, but which 
alfo looks bright, particularly yellow and whitifh, 
being tender, and not run together ; alfo what fet- 
tles externally over the fore-wall' or bread of the 
furnace, between the chinks or opening* of the 
(tone, and the whole of that lower, mock-Ieady, 
flaggy, crude-ftoney, caked matter, which, in the 
wurfc of working the furnace, being (till loft, is 
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beat out with an iron, and called fwup. From 
the lead-working, to which are taken, together with 
the crude-ftone, and the glitter-ores* the burnt rich 
filver*ores, litde or nothing is procured \ as moft 
ores, both the fmalleft or pooreft fort, have, by 
the operation of crude-working, and the rich ores, 
by that of roq/ting f already loft their aptitude for, 
and virtue of yielding zink : befides, the glittery or 
lead-ores being, with us at Friberg, not in any 
confiderable quantity, they cannot, without the 
evaporation of thefc laft, exhibit thofe zinky flow- 
ers they, might otherwife contribute to ripen. 

Were I to pick out, among the many ores and 
minerals, that come into the operation of crude- 
workings thofe that contribute to form this zinky 
furnace-fragment, I would take the glitter and fy- 
rites together y from the former I could derive the 
body, from the latter, the foul, and fey, that the 
fulphur and lead are become incorporated and ani- 
mated by a peculiar appropriation and aptitude, 
and a number of unimaginable incidents, fuch as 
eafily happen in the large way of working, though 
not in the fmall way of proof. 

What the nature of this furnace- fragment, or 
cadmia-fornacum y at the fmelting-houfes of the 
Hartz, is, I know not ; but referring the reader 
co Lohneifs, lhall only relate the fuccefs of an ex* 
periment tried on Friberg cadmia-fernacum for brafs* 
for this purpofe, I roafted, after rubbing, the ca- 
lamy under the muffle very fmall, 'till it no lpnger 
fmelt of arfenic : I took the fort that, being longeft 
expofed to the air and weather, was become tender, 
or opened, as they fpeak at the huts, this being 
efteemed the bed fort, though for what reafon 1 
cannot imagine. After being well roafted, I mixed 

it 
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it with coal-duft, in the fame manner as is done at 
the brafs-works for foffil calamy, and with this 
mixture I dofed the copper in the crucible, and by 
letting the whole flux, or run well together, pro- 
cured a brafs like any other brafs, excepting that it 
is fomewhat more brittle, though it may bear being 
drawn into wire as far as n° 15. 

Among this furnace- calamy, forwards in the 
chinks of the furnace, about and over its breaft, 
there is a fpongy, woolly, white powder, but in 
fmall quantity, ufually called at our houfes hut-no- 
thing, alfo fimply, nothing, or nihilum, which is 
the very fame I mentioned above under the clals of 
calamy flowers, as fomewhat indeed zinky, yet 
likewife a little arfenical, and to be diftinguifhed 
from the proper arfenic-mez], called alfo hut-no- 
thing, which commonly mounts higher. The ge- 
nuine arfenical hut-fume is a noxious thing, not de- 
ferving the name of that innocent drying matter, 
ufed for the eyes. Nothings or nihilum, is an ap- 
pellation rn ufe alfo among druggifts and apotheca- 
ries •, and the celebrated M. Lincke, apothecary at 
Leipfic, informs me, our modern nihilum in the 
(hops is only a tender, foffil, white earth, or marl, 
marga fcffilis ; and fuch I myfelf have hitherto found 
it : fo that it is highly neceffary, on many accounts, 
druggifts fhould be fubjrdl to a vifitation and in- 
fpeftion, equally with, if not rather than, apothe- 
caries, as the latter are always ftipplied by the for- 
mer with their drugs. Further, this (hop-nihilum 
appears to me to be a kind of calx, or lime ; M. Er- 
hard, of Memmingen, informing me, that fome 
apothecaries in Suabia bum fpad to a lime, and fell 
it in large quantities to the dri'ggifts of Nurem- 
berg and Francfort, under the name Nihilum. Ni- 
hilum, or nothing, was, doubtlefs, formerly, among 
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Digitized by 



Google 



194 Of the Arsenic 

druggifts and phyticians, only a calx, or flowers of 
burnt calamy-ftone and zink, or the woolly, white, 
tender powder, arifing and colle&ed from the pre- 
paration of calamy or zink, for brafs or bronze- 
metal, or barely with this intention, and thus quite 
free both from arjenic y or other foreign admixture ; 
as Pomet, an author deferving more credit and 
commendation than moft writers on natural hiftory, 
has truly hinted. Hither again may be referred the 
abovementioned nibilutn from fmelting huts, after 
culling and thoroughly burning it, in order to purge 
it from the arfenic, though fcarce equalling the 
other in tendernefs and purity : yet neither are ca- 
lamy, nor zink flowers, and a foflil marl, one and 
the fame in nature and effects : nor again, are marls 
one ?nd the fame, as I once found a fort, fold for 
a nibilum, to be arfenical. 

Pomet writes as follows : 4 Pompbolyx> white to- 
' lamjy white nothing, and ore-flowers^ erroneously 

* called metal-a/h* is what adheres, in the courfc of 

* fmelting for brafs, to the cover of the crucible, 
4 and the fmelter's forceps ; for, it is certain, that 

* neither bell-metal, nor the metal, nor the potin 

* (a kind of brafs whereof pots are often made; but 

* brafs alone, yield the genuine nibilum, though 

* moft writers have thought otherwife ; there being 

* naturally nothing befides brafs, or yellow copper, 
4 that yields the white calamy, or pompbolyx. But 
€ though pompbolyx may be eafily found, yet no 
4 one thing, either through the ignorance or negli- 

* gence ot apothecaries, is more unknown ; in re- 

* gard moft of them are of the opinion, pompbolyx 
4 and tutty, having one and the fame virtue, may 
4 be fubftituted the one for the other. The moft 
4 be iitiful pompbolyx comes from Holland; not 
' tha it is really a better fort, but only on account 
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of its being colle&ed in a xrleaner manner. You 
mufl: chufe that fort which is beautifully white and 
light, and will bear rubbing eafily, and clean, &V. 
BHl-founders may, indeed, colled a little of it, but 
fo very little, and befide?, not very pure, that it 
fcarce deferves notice. The bell- founder, by 
whom I faw pompbolyx made, allured me, he ne- 
ver fold it but to particular perfons, who came 
and begged a drachm of him, to put into wine, a9 
a drink in a fever •, at the fame time averring it 
to be an infallible remedy in that cafe ; but I ne- 
ver tried it, nor would I advife it to any body 
elfe, &V.' 

• 
Befides this nibilum, there is another form, where- 
in zink lies concealed, namely, tutia, an Arabic, 
at leaft an oriental term ; the reafon of which is as 
little underftood, as why calamy-flowerVcome to 
be called nil. It might originally have denoted a 
kind of drying, aftringent plant, as the plant /«r- 
Utb 9 the fpodium^ or afhes of bones and plants, 
have been denominated from minerals, having, in 
ufe and virtue, fomething in common with, or re- 
fenbling fuch vegetable or animal parts. In like 
manner the term tutia was introduced into the mi- 
neral kingdom ; and as we had this commodity ori- 
ginally from Alexandria, it was called Aleftandrina* 
as it {till is at this day, From what part foevcr it 
comes. This appellation, 'tis true, is unknown in our 
fmelting-huts, and confequeiuly does not caufe that 
confufion we experience from the term hut-nothing. 
Nov/ though we are dire&ed by all the writers on 
the fubjeft to the jt>rafs : huts, and workers in brafs, 
yet I am at a lofs to conceive how this tutia can 
differ from the calamynil, as both of them arife in 
the making and fmelting of brafs. Nil is calamy- 
flowers and a white. powder ; tutia appears like dark- 
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grey Ihells and rinds, and is alfo derived from cala- 
my, but in appearance they greatly differ, which 
muft be owing to different circumftances and caufes, 
of which I am entirely ignorant, and of which no 
explicit account is any where given. Here again, 
we give Pomet's defcription of the tutia the prefe- 
rence to that of any other writer. 

* The tutia 9 fays he, denominated Alexandria 
i na, alfo /podium Gracorum^ is a metallic fpecies, 
4 formed like fcales or gutters (or rather, happens 
4 to be fo formed) of different fizes and thicknef- 
c fes, internally even and fmooth, but externally 
4 like a fhagreen, being befetall round with grains 

* of the fize of pin-heads,- whence it had the name 
c tutia botrytes. The tutia fold in France comes 
c from Germany ' (alfo from Sweden, according 
ro Lemery, in his di&ionary of (J'rugs) 4 where it 

* is prepared from brafs. We muft not imagine, not- 
4 withftanding its being affirmed by almoft all an- 
4 cient and modern writers, that tutia is derived 

* from yellow copper, and arifes at the fame time 
c with the pompholyx ; this is falfe, the tutia ad- 
4 hering to the earthen cylinders, or rollers, fuf- 
4 pended in brafiers furnaces, for the purpofe of 
c catching the fume of the metal, whence the tutia 
4 has its fhell or gutter-like form, and fome of the 
4 pieces have earth ftill flicking to them. 'Tis ex- 

* ternally of a beautiful moufe colour, and inter- 
4 nally of a white yellowifh caft, not eafily broke 
4 to pieces', GV. 

Here we have the form of our tutia plainly enough 
defcribed, only the reader is not to (tumble at oOr au- 
thor's making a diftin&ion between brafs and yellow 
copper, and allowing the tutia to be derived from the 
former, and not from the latter > whereas brafs and 

yellow 
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yellow copper are, .with us, held to be one and. 
the fame thing, but arriorig the French, the lat- 
ter is made frpm formal zink, and fuch yields no 
tutia; and as there is but little of it prepared, 
there muft be but little demand for it : nor, at our 
author's faying, that the tut'ta arifes not at the fame 
time with the pompbolyx ; for, be this as it will, the 
tutia is derived from the very fame principles with.' 
the pompbolyx, namely, calamy, and tinges copper 
1 yellow. In fhort, tutia, nibilum, cadmia fornacum % 
f affile calamy, and formal zink itfelf, agree entirely 
in principles, though they differ in form and acci-; 
dental appearance. 

This digreflion from arfenic to zink, cannot be 
thought difpleafmg to the reader, feeing they are 
the effeft of one operation, and, confequently, have 
an affinity with each other •, and, upon rightly 
taking the matter, the pyrites, either from its ful- 
phur or arfenic, aflifts to the prodqdtion of zink : 
nay, it may be queried, whether, as Charras pre- 
tended, a zink may not be made from arfenic. 
Befides, I wanted to clear up a let of names, fome- 
times applied to one thing, fometimes to ano- 
ther. 

Arfenic, orpiment, realgar, and fandaraca % ftand 
for things, which if not entirely arfenical, ge- 
nerally partake confiderably of it. Orpiment is a 
fulphur-yellow, flakey, arfenical mineral,, of which 
painters, with the aid of indigo, ufually compofe a 
green. Realgar is an unknown term, with fome 
denoting the fame thing as arfenicum cryftallinum 
flavum ; with others, arfenicum rubrum, or the 
common fandarach ; yet it always means fomething 
in which the arfenic is the principal part, and the 
fulphur, which, in both the red and yellow, make9 
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the diftin&ion, is, in the former, fomewhat more* 
-and in the latter, fomewhat lefs in quantity. San- 
daraca, properly denoting a gum, or rofin, is here 
alfo applied to a mineral, which is, or appears to 
be gummy, or fatty. Now, 'tis true, genuine ful- 
phur is of fuch a nature and form, but by it this 
laft is not meant, but fomething arfenical, only 
combined with fulphur ; and, in (hort, fuch a body 
as, be it white, yellow, or red arfenic, may, both 
by a lixivial and acid fait, (which is fomething very 
extraordinary) in particular by fpirit of nitre, be 
changed into a formal gum. 

We are, in the next place, to enquire into the 
origin of arfenic, or whence it is derived. Artd (1.) 
'tis found in the earth fo pure and fnow- white, as 
fcarce to be rendered more fo by art •, but this is a 
very rare cafe. So far as I have been able to judge 
from circumftances, it may lie unobferved by coarfo 
veins, confifting of pyrites, miffpickel, mock4ead, 
and glitter ; yet the arfenic -pyrites commonly, and 
in large quantities, breaks among them, and chiefly 
contains the arfenic. At Friberg we know no- 
thing of this arfenic, the famples I have either 
feen, or adlually had in my poflcflion, being only 
from the mines of Joachimfthal, in Bohemia, 
where the veins confift, together with red-goldijh 
ore, both of the fmalt-cobald, and that other black 
arfenic-ore, of which more by and by, ufually called 
cobald, but realJy a kind of pure fly-ftone, or footy 
arfenic. 

Whether this white, foffile arfenic be an original 
production, whofe particles, before thus exhibited, 
were not arfenic, but firft became fuch in. the exhi- 
bition 5 or rather, whether its origination confifts 
only in a feparation from another body, wherein 
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indeed it cannot have lain as a fn ow- white powder* 
yet as a formal arfenic in an ore form ; as neither 
fulphur is made from pyrites, nor quickfilver from 
cinnabar, but both of them feparated from thefe bo- 
dies, is a queftion that has fome difficulty ? The firft 
is not impofiible, fimple bodies firft ufually feparat- 
ing from mixts or compounds \ yet the fccond is 
the more probable, as the black arfenic-orc 9 confe- 
quently, what is prepared to hand, is not com- 
bined with any coarfe, fixed earth, to unfit it for 
fuch a degree of fining and whitenefs ; not to men- 
tion the genuine fmalt-cobald, which often, in cer- 
tain circumftances* is feen diffolveable both in the 
upper and lower weatherings, a circumftance never 
obferved in a tnijfpickel or arfenic writes, however 
long*expofed, as I myfclf have remarked, in ajl 
manner of air. 

What makes this fpontaneous purification of the 
arfenic a difficult matter to be credited, is the pre- 
judice entertained, that the adtion of the fire is ab- 
folutely neceffary for thatpurpofe; though nothing 
is more evident than the fpontaneous refolution and 
vitriolifation of the pyrites: and at Wenfeen, in the 
territory of Lauenftein, in the Eledorate of Hano- 
ver, a beautiful, tranfparent, yellow fulphur breaks, 
befides in feveral parts in Hungary, without the 
a&ion of any obfervable fire; and the mercuriSca- 
tion of merals, or rather their 'ores, is no other 
way to be fundamentally laid, than by. gentle ma 
cerations,-with appropriated falts and feline waters, 
and by the adlion of the infipid, powerful body of 
the air. 

(2.) Arfenic is alfo often found in the earth per- 
fe6Uy native, without any other admixture, yet in 
a different form ; I mean a femi-metallic fiy-ftone 
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form. This ore generally looks externally of a . 
dark-grey, and fometimes quite black ; yet, upon 
breaking, it appears of a bright, metallic, leady 
colour •, but upon lying expofed for a while in the < 
air, is again overcaft with the fame blacknefs as 
before. Externally it feems like teftaceous cobald, 
as if made up of (hells laid one over the other ; yet, 
internally, thefe run all into one another, without 
further diftin&ion of layers. Some alfo call it co- 
bald and teftaceous cobald^ efpecially miners, who 
call every thing cobald, that is either poifonous, 
or with which they are unacquainted ; though the 
more cautious and diftinft appellation would be, 
black poison-ore* foffile fly-ftone^ or even fqffile black 
arfenic : for, in its genuine mixtion y without any 
other mineral adhering to, or interfperfed with it, 
it is not only entirely fugitive, not leaving the le.aft . 
fixed earth behind, but in the fire it exhibits alto- 
gether the fame appearance as the factitious, fly- 
ftone from mifpickel. 

It was formerly dug for at a certain Mifnian arft- 
mc-v/ork near Sch war tzen berg, and the Joachim- 
fthal, in Bohemia, is remarkable for it ; and it is 
faid to be no ftranger at Johan-Georgen-Stadt and 
Ehrenfriderfdorff in Mifnia, where the beautiful, 
tranfparenr, redgoldijh ore breaks. The circum- 
ftance, namely, that fuch redgoldijh ore affefts, 
or is affe&ed by this poiion-ore, muft yield no de- 
fpicable hints to diligent enquirers into nature; 
though I would be far from affirming the red- 
goldijh ore to be produced from it : but here let the. 
proper caution be made ufe of which a careful one 
Should ever keep in hrs eye, when, for avoiding 
fallacious conclufions, he would judge of the ori- 
gination of two forts of ores, lying near, or .en- 
t argled in each other. 

As 
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As one or other circumftance might eafily miilead 
us to a falfe conclufion * for inftance, that this red- 
goldijh ore is highly, nay, I had almoft faid, al- 
lowing for its filver contents, entirely arfenicaU 
and not fulphureous : further, that another filver- 
ore, as the glafly, which has only fulphur, and no 
arfenic for its mineralifing caufe, is, however, not to 
be found there ; (unlefs it fhould happen to be con- 
veyed thither, as things the moft foreign may, from 
other veins) whereas otherwife it is not uncommon 
for red goldijh and glajfy ores, readily to lie near, and 
to be entangled in each other : moreover, that other- 
wife no fulphur-ore is found there ; omitting other 
circumftances which might be mentioned ; as, that 
the red-goldijb lodge in this poifon-ore as lb many 
kern ells in their ftiells. This, however, I muft here 
fay for arfenic (not out of any alchemical views, but 
only in regard to its univcrfal treatment in ore-fmelt- 
ings, and the like, and from fome experience 1 have 
had of it) that it wants not a great deal to become 
a filver, 

(3 J Arfenic may be fuppofed both to lodge in, 
and to be adtually educed from fofiile fandarach ; 
as it is certain, fandarach confifts of that and fome 
fulphur. This mineral is alfo found in the foffile 
orpiment, partly kidney- wife, partly as fo many 
fibres, alfo feparately in fiffures in the barren rock, 
as I have had it out of the fulphur-grooves, both 
from Cremnitz in Hungary, and from Turkey, 
like wife from Frantz-Coronzay, near Tobaga, by 
Neufohl, in Hungary ; affording the fame hints to 
the enquirer, with refpe<ft to its origination, as 
were above given for the foffile white arfenic. Now 
both forts, 'tis true, efpecially the fecond, are 
things very rare and uncommon in mineral collec- 
tions ; and I dare affirm, a perfon intelligent in the 

nature 
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nature and encheirefis of arfenic, may in this fame 
native fandarach, hit upon fom&thing to his pur- 
pofe. The means of feparating th^ arfenic from \t& 
adhering fulphur, and thus exhibiting it pure, is to 
add fomething, to which the fulphurNmore readily 
fattens •, whereby it will let go the arfenic. This 
is the foundation of all reparations, and what gives 
a hint for finding out other means to thfc fame end, 
that would otherwife remain unknown. 

(4.) Arfenic is found al molt in all, or at lead 
moftores; fometimes only incidentally, fometimes 
effentially : in fiich manner, that befides its little or 
no other fugitive fubftance, capable of reducing me- 
tals to their ore ftate, which fulphur and arfenic 
alone effeft, can be (hewn from ores ; incidentally 
it lodges in almoft all fulpbur-pyrites, as may cer- 
tainly be concluded from the defulphuration of the 
pureft fort •, from the never-failing grey colour of 
crude fulphur ; and from the fandarach, tho* ftnall 
in quantity, procured from fining fuch crude ful- 
phur-, though fome forts of pyrites, particularly 
the round, yet that not always, (land excepted. 
The copper- pyrites and copper-ores contain fome- 
what more of it, and the richer in it, the richer 
they prove in copper, and the poorer, the lefs cop- 
per they afford : and by my experiments, none is 
procurable from them when they are purely mar- 
tial ; and in .a fort of copper-ores, looking almoft 
like a white pyrites, in the volatile part the arfenic 
is the principal ; whence alfo the white colour 
arifes •, whereas otherwife in copper pyrites and ores, 
the fulphur generally predominates. 

In the lead-glitter, the lead has left but very little 
room for it, being almoft all of it, enveloped in 
pure fulphur. On the contrary, arfenic lodges ef- 

fentially 
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fentially in the red-goldifb ore, as appears by the 
fmell in roafting, by the poifon-tneal procured in 
fublimation, alfofrom its relation to iron : feeing it 
does not part from* but rather runs together with it 
into a cake* without letting fail the filver, like as a 
fulphur ated filver docs, for inftance, the glafiy 
ore, after the manner of an antimony. And here 
it is worth remarking, that the rcd-goldijb ore ufth 
ally manifefts itfelf in the fire no other than as a 
fpad, by its ftarting and fpringing. 

Arfenic lodges in wbite-goldifb ore, fallow ore, 

fallow-copper and white ores: the firft, on the fcore 

ef its filver-yield, belongs to the clafs of filver ores* 

the others, on account of their copper-yield, to 

that of copper-ores. 

Arfinic in the cobalds^ from which the finale is 
prepared, and in the kupffer-mckels^ which afe 
allied to cobalds, is all in all, as not to exhibit the 
leaft fulphur, as foch. The finer tin-ores, called 
zmn-graupen (not the coarfer, called zwitter, fuch 
a mixed mafs being never without drjenic-pyrites, 
Wolfram^ &c. and yielding with us the greateft 
quantity of arftnic-meal for the arfenic-buts) befide 
their metal, confift of nothing elfe. 

There are alfo arfenic a I lutes, clays, or marl- 
earths j as here in the Herrn grund at the Befheri- 
gluck. In ftone I have not hitherto difcovered any, 
but, I cannot fay, I ever examined them with that 
view, tho* I have often for fulphur. In water we 
may rather expedt to find fulphur than arfenic ; yec 
there are inftances of arfenic 9 * infinuating into mi- 
neral waters ; and it may, by art, be incorporated 
with water, in conjunction with fulphur and vi- 
triol, 
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triol, without which it cannot ; as I have {hewn 
from the Friberg-fcblacken-b*de *. 

(5.) Arfenic lodges in pyrites, and effentially in 
the white fort. This pyrites, and the fmalt-cobald, 
are here at Friberg the principal forts j the former 
is a whitifh fort, confifting of iron, a crude earth 
and arfenic ; notfo readily found as the other forts, 
and never under the under-turf earth, , nor readily 
in fquats, but commonly in veins. At Friberg in 
particular, it breaks near coarfe veins, as mock- 
lead, fulphur, copper-#r*7*j and glitter ; parti- 
cular^, it every where accompanies mock-lead : in 
the Obergeburg it readily lies near Zwitter : befides 
iron, it contains but a very inconfiderable fhare of 
filver ; it is picked out from among our ores, as 
being not only unferviceable in our fmelcings, but 
alfo rapacious, or detrimental to the procuring the 
full yield of metal -, its arfenic, if not well difcharg- 
cd at firft, m'anifefting its ill effe&s not only in the 
lead and copper works, but alfo in the bufinefs of 
cupellation, befides proving prejudicial to the li-. 
tharge. It is ufually ^employed for making arfenic, 
tho' only incidentally with us, on the fcore of the 
charges. The arfenic rifes out of it, and cobald, 
like a white- grey fume, fettling like a white-grey 
powder in the receptacles prepared for it, as in fo 
many aludels. The proportion of arfenic in fuch 
pyrites is generally a third, and rather over than 
under : and thus, it exceeds the proportion of ful- 
phur in the fulphur -pyrites, which at moft amounts 
but to a fourth of the other conftituent parts : and 
thefe proportions are the more to be remarked, as 
they do not offer only in a few inftances, but are 
obferved to hold conftantly. 



• Brcflaw Colleftien, P. 9. 
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We fhall now confider the properties of arfenic* 
or rather its ore; (1.) In the earth. (2.) Air. 
(3.) Fire. 

(1.) Its bed in the earth we have already confi- 
dered ; only this circumftance is to be added, in 
which it differs from the fulphur-pyrites ; viz. that 
it always breaks near other ores j and only in fiflures 
and veins, never in nefts, as the fulpbur-pyrites. 
The white-pyrites does not diffolve, crumble, vi- 
triolife, or in the language of miners, become 
weathered, as the yellowifh and yellow do, efpeci- 
ally the firft •, for ( 1 .) it contains no acid fait, as ful- 
phur does, capable of exerting itfelf, and fattening 
on the iron-earth to the deftruftion of the whole 
texture. (2.) Arferiic and iron, of which the white 
pyrites confifts, are too clofely entangled, much 
more fo than fulphur and iron. Whence might be 
fooner furmifed the weathering or diffolution of the 

, fofiif black arfenic, or fly-Jione, as being combined 
neither with iron nor any thing elfe. Lafily, the 
arfenic in the above-mentioned clays, alfo the pure, 
white groove- arfenic of Joachimftbal -, being the for- 
mer (from the mentioned clays being at the fame 
time vitriolic) a fulphur --pyrites ; the vitriol, arifing 

\ from the deftrudtion of the ore, carries along 
with it, by means of the water, that fcnall arfenical 
portion mixed in therewith ; the latter has for its 
ground the adjoining black- grey poifon-ere, not our 
arfenic pyrites, as not being found near it. 

(2.) In the air, the white-pyrites maintains itfelf no 
lefs conftant and unchangeable in its mixtion, in what 
manner, for what time, or in what place foever it 
be expofed. Nay, it needs muft, as it is evident, 
arfenic is the grand, if not the only caufe, wbytfie 

fulphur- 
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fulpbur-pyrites, that arc but a little arfenical, require 
more: time and labour, nay even (how almoft an im- 
poffibility of diffolution. It is .fomewhat pecu- 
liar to the fmalt-cobalds, that tbey ftrike out a kind 
of peach-blooms ; and alfo under certain encheir- 
fes, yield a peculiar vitriol ; nay the pure fort do 
the fame, even fuch as manifeft neither the leaft ful- 
phur, nor fulpbur-fyrites $ though it may be queried, 
whether the bifmuth-ore, which often quite unob- 
ferved, lies interfperfed amongft it, be, if not the 
principal and fole caufe, as feems probable, at lead 
a concurring caufe : or, whether the cobald itfelf, 
which may here be alledged inftead of the genuine 
arfenic-pyriies, be itfelf capable of fuch a change. 

(3.) The relation of the white pyrites to the 
fire may be confidered, partly in regard to the fire , 
itfelf, partly to the other bodies. As to the firft, 
mod of the remarks, that give any light to the 
knowledge of this ore, have been mentioned above : 
but fome things ftill want to be cleared up ; which 
may be belt done by comparing it with the fulpbur- 
pyrites, and reducing what we have to fay on this 
head to a feVv (hortpropofitions. 

(1.) The white-pyrites parts with \tsarfenk, of 
itfelf, without any additions, in which it agrees with 
the fulphur-pyr it es, tho' not with the fame prompt- 
ness, but rather reluftantly, and not without a con- 
fiderable degree of fire. The reafon is, becaufe^r- 
fenk fticks clofcr to its earth than fulphur does to its 
earth, which in the former is fomewhat more crude, 
in both, irony ; infomuch, that in fomewhat too brifk 
a fire, it is apt to cake or run, rather than to fcpa- 
rate, whereas the fame does not happen, fcarce even 
by means of art, with refped to ihefulpbur-pyrites. 
1 his the arfenic very plainly fhews, when com- 
bined 
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bined with fulphur ; and in copper-ore, with a cop- 
per-iron earth: and this give? a hint to road with 
the greateft caution, not with a ftrong, brilk fire, 
both the copper-ores for copper- proofs, as thefe 
never want arfenic, and the cobaldiih filver-ores, 
for filver : alfo to burn well and with the greateft 
attention the copper-ftone * as in the one a caking, 
or an impure filver-grain, may beexpedted ; in the 
other, a great deal of arfenical impurity in the 
black-copper, with. a large fhare of copper fpeife 
or leg. Yf hy arfenic adheres more obftinately than 
fulphur, is, doubtlefs, owing to its being a metal, 
at lead a femi- metal ;' whereby, in its entire nature, 
texture, and weight, it mud approach nearer to an 
aftual metal-earth, either iron or copper, than the 
tender, light, faline, and inflammable body of ful- 
phur. Nay, all arfenical ores let go their fugitive, 
poifonovis portion 5 for inftance, cobald, whether 
or no it yields fmalt, alfo kupffernickel 9 red-goldijb 
ore and zwitter. Yet here we muft not omit ob- 
ferving, as fomething very remarkable, that the 
fulpbur-pyrites, when not at all, or but little arfe- 
nical, yields its fulphur very readily, and without 
leaving any refidue 5 though the fulphur, which is 
along with the lead in the glitter or galena, takes a 
longer time for feparation 5 dicks clofer ftill to the 
regulus, as is but too well known from its incine- 
ration for making the glafs, and rather carries off 
quickfilver along with ltfelf than lets it go. 

It may be afked, whether it be not poffible fo to 
unite a metal wich arfenic, as to fublime it therewith, 
in the fame manner as we do fulphur and quickfilver. 

And here (1.) the queftion is not concerning a 
fmall quantity of metal, as ail arfenics may thus 
affeft all forts of metals > for inftance, the lead and 

the 
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the filver in the lead-working, the copper in the 
black-copper -working. 

(2.) Sulphur and arfenic have no other affinity 
than that they are the two grand caufes of minera- 
lifation, or of reducing metals to their ore-ftate, 
and that only in regard to iion and copper : but if 
any thing muft be put on a footing with arfenic, it 
muft needs be quickfilver rather than fulphur. Ar- 
fenic is a femi-metal, quickfilver not much other. 
So that the queftion is reduced to this point, whe- 
ther the arfenic will not alfo, like quickfilver, bear 
the being combined and carried over along with the 
fulphur : and for this the fandarach affords a plain 
anfwer, and an ocular demonftration •, as in this 
cafe, the carrying over of the arfenic by the fulphur, 
happens as in the manner of quickfiver, that the 
third body, namely the fandarach, educed from 
thefe two, may be confidered as a philofophical cin- 
nabar. 

Moreover, Arfenic holds firmer ftill in its pyrites, 
when either by accident, or with defign, it happens 
to cake or run together with its accompanying iron- 
earth ; which (hews it would ftand the fire, and 
that it wants fomething in iron for that pur pofe. 
The relation of iron to other metals has been 
(hewn above, chap. iv. by the magnet. 

(3.) 'Tis no wonder, that arfenic, in its fepa- 
rated ftate, can fo very difficultly be again intro- 
duced into fmelted iron -,. even as difficultly as it 
is to exhibit a fulphur '- pyrites by art ; feeing it de- 
pends on a due appropriation of the iron, and the 
properly exhibiting its earth-form. On which en- 
cheirefes and circumftances, many, anvi thofe the 
moft important combinations, efpecially in the imi- 
tations 
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{atiofiS of natu Fe, entirely depend. With fulphur- 
pyrites it in fome meafure fuccedds 5 as the flag^ 
which fometimes fettles on the lead, depofited out 
of lead-ore by means : of iron, 'and 4 which 'certainly 
confifts of iron and fulphur, is to be regarded as a 
kind of pyrites. - ; -* :< ' • ; - .' f '-* ♦ 

(4.) The dffenic in th"t whitt'-pytites is not fuffr* 
ciently fa^uratcd with iron-earth, but can ftill bear 
with facility almoft as much again, as. it had 
already received 5 as may be<(hewn bjr.its regular 
tion 9 -which is performed with iron; We have 
pure, dean fulphur, alfo^pure clean arfenic in the 
boWels : of ihe earth; and thus they rtiay not only 
cohfift, biit be alf6 produced without iron. 

(5O 'She white-pyrites contains alfo a little fit 
ver ; in this entirely agreeing with the fulphur fyrites: 
But when arfenic is combined with an earth, jield- 
ipg frttett, and then called r^/^ it becomes Yemafk- 
ably more filvery, yet invariable degrees:', this w& 
alfo obferve of fulpbur-pyrites, when ^ its iron- 
*arth * is coppery. And tfie cbmparmg together 
of the white and yellow pyrites in gferteraj, with rfe- 
fpeft to their earths ; at one time yielding fmalt, at 
another -copper* .and* the exaltatton of thiir* filver- 
yield hence vifibly depending, would be Worth our 
peculiar attentioji. And he who would verify his 
fuf^idohs'sbouc ntfifemitf-pitkels, * fhailld. accu- 
rately examine the *faq*ple he is about to employ for 
proof, in order not to be deceived by. other unob- 
ferved, interfperfed veins therein* 

(6.) The pyrites gold is not very common. Ad 
I would not be impofed upon by the white, as little 
Woflld'tby thej*//0*ireotour of ths fulphur -pyrites. 
I am well aware of the difference between white an* 
'. / ..; : # P yellow . 
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yellow mttite, a difference no way groundlefs * bur 
thcfte are middle metals, and thefe (land ranged 
with tkfc intermediate quickfiiver, and arfenic cer- 
UiAly fhould net have been excluded. 

(?) The fugitive portion of the white fyritu 
is almoft as well affe&ed and inclined to iron as to 
bifrfluth, tin, and zink \ whereas reguJus of anti- 
mony, and lead, are ill affected and unfriendly 
thereto; feeing the latter ean at no rate bear it 
nOr run together wkh it, even when dead % or reduced: 
to a glafs. The former, indeed, unites wkh it at 
length r but deftroys it : for the magnet, as above 
mentioned, touches not the iron* that is (incited 
with regulus ; whereas k has the kaft avet fioi* 
poflibfc to arfenic^ tin, rfAk, and bifinuth, even 
fhould the iron happen to be ftrongly dofed 
with them. 

(8.) White #n/#/ holds DO fulphur* nor any 
imdamh. 

(9.) It finells in the fire like garlick - r ks finett U 
bking-fcarp or pungent 

(id.) It difiu&s its faiett in the air «o agftatet 
dtftancc than fulphur does, 

(1*.) In the ftroogeft degtee of fire it leaves 9 
Hack glafe behind, a* we experience of any othe* 
ison mineral. 

(12.) Arfimc makes copper white, but as the 
fctoc time brittle. 

(13) It leaves iroit its colour, and makes it 
eagpraJfb. 

(14.) The 
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(14. J The ghfs* to which it run along with 
lead, is fomething extraordinary : not to mention 
Other remark* a| ffrefent. 

Once more i arfink, «ftfc, and ptofphorus* 
ftand greatly allied to, and probably are derived 
from each other. Zink and phofphorus are bodies 
ftiiccptibk both of fire and flame 5 the former, on* 
ly by an" external aceenfion 5 the latter, by an in- 
ternal fctf motion* by mean* of the air. Zink 
finells fetid, like phofphorus* and phofphorus 
finells Mfce hat-fume. Pbpfphorus unites with 
quickGIvcr. Arfak «d quickfihrcr are nearly al- 
lied In tdAmi&fcrtiaam there is aaoftual, tho* 
not a formal ^tnk. Arfemc certainiy lodges in, and 
link is only derived frorti ore: yet they are pro- 
duced oar jrfter the other 5 firft, the drfnric, then 
the zink j they alfo adhere to each other. Phof- 
phorus too may be prcparedfrom arfonu, or an *r- 
/bw&tfbody; •■"••."* 

• Reader, wrigb well what Itarie already meri^ 
tioncd on this head ; ahd here* lor thy further in-* 
formation, take an cxtraprdinary experiment of 
the cricked Dr. Mttit*** Bttfden, JaceJy difco- 
vered by him* and impacted 10 rite: Take orp*j 
ment and iron-filings, e^ual parti, and fubliming 

&npxr inaft id a tody or djcorbit, among the 
male, thus procured* rub in on a porphyry, 
tenor twelve parts of lunar cryftals 5 then (hooting 
oet the whole on paper, it wiH inftantly take fire. 
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C H A P. XI. 

' Of the Silver in thePlrRiTEs. 

AS to the Jiher in the pyrites,, it is an un- 
doubted truth, allowed. byi every careful af- 
fayerv and .which I myfelf hare experienced, that 
pyrites, as fuch, never holds above half a drachm of 
filver in the centner.. For, tho' fometimes the proofs 
fliould rife to i, 2, 3, 4, 3, and 6 drachms, as I have 
often obferved fuch varigui yields, we are at the fame 
time to know (1.) That fiich fort olpyrrtes.is com* 
monly coppery; and that the. copper therein is, if 
not the caufe, yet: the ffign of the admixtuit of 
other ore* .{2.) .Th*tjfuch>yieldy pyrites-mixt- 
wcrky oc pyrites-meal, has often other veins unob- 
fervcdly:iqterfpeffedamongft iti which may great* 
]y raife and heighten the yield ; and to thii fort may. 
be fometimes referred the cubical, marcafitical py- 
rites, fifch as thofe! df rPfetzlbhendorfF, which ap- 
pear pure .and* onftiixt* .tho'i; internally they make 
an appearance of being glittery and mocbleady. 
(3.) That fcepce the proofs vary. much, nay fooie* 
times ft? fir as to.falifhort of half a drachm. 

The fame thing holds of. the white pyrites, 
namely j the mifspickelt pr poifon-pyrites,, an half, 
or a quarter of an ounce may often be procured 
from them; but a drachm,:h*lf a drachm, and next to 
nothing at all, are generally what the proof -fchedule 
fhows. Yet here, for particular reafons, I muft 
allow fome filver to the white rather than to thej*/- 
Uwifb, or fulphur pyrites: and I have been inform- 
ed from Sweden* that they have there a mijpiciel 

of 
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pf four ounces in fiver-yield ; though it may be 
queried, whether fuch be a pure mifspickel, and not 
rather a fmalt-cobald, thefe being often riot eafily 
diftinguifhable, and generally fivery. But here 
again I find, even a mifs$iftel> that breaks in a- 
mongft the nobleft veins, tho* rarely, to be no 
more fivery than another from coarfe veins. 

r . .- 

But when the; pyrites is coppery, as from the 
copper-yield we may {jufpedt the coftion of fome 
other ore and metal, we may then rather hope for 
fiver, tho* not constantly,, not indeed as an eflen- 
tial, ..but as an incidental part of the pyrites, in the 
fame manner as copper itfejf is fo. Nay, this in-, 
cidentality of the fiver mcppper-pyritesU ft ill fo un- 
certain, that there is no measuring or proportioning 
the yield of the fiver, as might be imagined, by 
that of the copper. But there are copper-pyrites ^ 
very rich in copper, which neverthelefs do not yield 
the more fiver, nay fometimes yield lefs than 
thofe that are poorer in copper. And here we mud 
be upon our guard againft being impofed upon by 
names given to pyrites, either from the colour, the 
fiver-vein, where they break, or their ufe in fmelt- 
ing for fiver. 

Thus, from Norway, I have had, under the 
title of a fitoer -pyrites* a barren ftone or rock, 
confiding of fmall, tender 1 layers of quartz and 
glimmer interchangeably, tfith foils or fpangles of 
finer upon it, where it had been broke off. Now, 
not to mention, that we are not careful enough to 
diftinguifh pyrites from flint or quartz, which this 
ftone really was, I lhall here only obferve, how far- 
fetched fuch denominations often are, which point 
not at the effence, but accidents of things \ as fuch 
yrcttndcd fiver-pyrites hold no fiver of themfelves, 

P % but 
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but happen to be furnifhed with only fuch as is ad* 
venticious and foreign. The fame judgment wt 
ought to pals on the Latin appellations, pyrites ar- 
genteus, or argentarius^ as taken either from the 
colour, and denoting the fame as pyrites argentn 
coloris, and tjius only a white pyrites, of which in 
the preceding chapter : dr, from its holding filver 
only without any other metal, as * Rulandus affirms $ 
whence it Ihould rather have fome other name than 
f hat of pyrites. After all, fo little filver is to v be 
expe&ed from pyrites* that were not the Julpbur- 
pyrites ferviceable for making the crude- ft one y or 
for fulphur and vitriol \ and the copper-pyrites fer- 
viceable for copper, it would not be 'worth whjle 
to dig for and fmelt thejn. 

?Lcx« page 130. 
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CH A P. XSL 
Of die Gold ihthe Pyritbs.. 

IF filvcr hath no great (hare in thtfyrites, gojd 
has ftill much lefs ; J, for my part, find little 
or none therein, though nothing be more common 
in the mouths of men than the names, gdld-pyrites, 
gold-marcafite. It is, I own, no fmalJ pain tp rne 9 
to be obliged to cpntradift what fo many ingenious 
and learned perfons before me have averted to this 
purpofe ; however, I cannot help sxpofing fucfi 
pretences, feeing even what aftual gold* after the 
greateft c&P and attention, we may happen to pro- 
cure from pyrites^ proves very inconfider^ble, pnd 
next to nothing; and then it may be queried, w,\\&> 
ther it was dually in it, or produced by mqans tif 
the procefs and additions. *Tis abfufd to pretend, 
in fupport of the common opinion, the volatility 
of this gold) as it may be aflced, what the appear- 
ance, and what the figns are, by which it may be 
diftiqguiftied ? We have, 'tis true, volatile m«al$, 
in particular, the common and philofophical leads,; 
n^y 9 all metals may be volatilifed. ' i 

But it will be alledged, there '|s no catch- 
ing this volatile gold, in an optn fae\ but may 
not fubliming veffejs be employed, ty .means 
of which, a little Pf what the violence of the 
fire forces off may be recovered in order *o 
trial ? But, to fave my reader a .good {leal 
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deal of trouble, I can affure him, that after having 
jammed all the forts of hut-fames, fropi the fe- 
veral operations of crude-working* working for 
lead and copper, and thofe from the fining-hearths, 
with a view to this .volatile £*& \ I found,- indeed, 
a fmall (hare of ignoble metals, in particular, lead 
and copper*, alfo a little filver in the Jead y but ne- 
ver the leaft fign either of a volatile or fixed gold\ 
•as thofe employed at the roafting-hearths and 
jfmeltipg- furnaces, for colle&ing the diffipated fil- 
ver, and who having affayed the filver procured 
from the fume, for gold, will readily own. Tho* 
had this furmife any foundation, the gold could not 
"fail (hewing itfelf in fuch hut- fumes, where pyrites 
of all kinds, and in all quantities, are worked, in 
a degree of fire, where all metals muft become 
jFugipve. That in Hungary and Tranfilvanja fome 
gold ihoulid be procured from th.e fume-tforjts, we 
are| not to wonder, as their ores contaifi a fixed 
gold, which, like the filver with us, may 'be carried 
off in the arfehical fume in. very minute particles; 
but, by the method of, depart, or by the aflay-fur- 
pajce, np violence of fire can be charged with vo- 
latilifipg the gold; apd yep in neither of thefe ways 
|do we djfcover any in the fy tiles. 

Should it be further alledged, that it is only ah 
immature, "or embrionated gold, this is no more 
than a mere fubterfuge'; 'tis as eafily faid, that 
.pobald, tin, and the like, are an immature filver, 
as is, indeed, often ftid, but never proved ; tho* 
}t muft be allowed, tin, and the like, greatly re- 
semble filver. Pyrites alfo boafts of its beautiful 
gold-yelloyir, which has ferved to deceive many, 
without their being able to procure any one fort of 
l^Wfrodrit/ * ' '* * "■ 

I would 
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I would not here be underftood as depredating 
the following propofitions, viz. (i.) That a perfect, 
or, if you rather choofe it, a ripe metal, may be 
ihade from an imperfeft metal. (2.) That fome 
fyrita are not entirely without foirie fmall lhare of 
-gold/ The firft the experience of every one may 
affirm, in the lead: converfant in the bufinefs of 
minerals and metals, with any care and attention ; 
though the thing cannot be rcd&ftbd to any certain 
theory or rule, • to be depended on at ?11 times. But 
in all thefe proofs, where, for inftance, copper and 
iron particles are tranfmuted or converted to gold, 
as alfo fome particles of lead, tin, regulus, &V. to 
filver, it by no means follows, that iron and cop* 
per are an immature gold\ or lead, tin, and regu- 
lus, an immature 'filver, 

For, though h might call fuch a converfion a 
maturation, and though there were inftances there- 
of, yet it'ftill remains a queftion, whether other, 
nay, all edu&ions of the nobler metals, where a 
formal tin&ure is not employed (and fuch procef- 
fes may, in fome<meafure, be called particular) are 
only productions, arifing, as a third thing, from the 
running and mixing together of two or three forts 
of particles, and not, in effeft and propriety, educ* 
tiotis, not always* to be denominated maturations, 
or tranfmutations. : 

It is one thing to* tranfmute a fait, for inftance, 
to volatilife common fait per, fe } -which is certainly 
pfafticable-, another, to educe a felt by the addi- 
tion of a fecond and third matter, as an oleum vi- 
trioti dulce 9 by means of. quicklime, or a lixivious 
fait, as is a well known cafe. • 

'- •-'• ' iMetals, 

s 
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Metals, undoubtedly, are near allied to each 
other; though why fcppftfed-fo ooly in the amend- 
ing, and oat .the collateral line? and philofophcrt 
borrowing the term mttwrutitm from the vegetable 
kingdom, it *s only in die way of comparifon, 
and faro merely as* demonstration, but does not 
amount tow Uluftration : either it is out of a ccfr~ 
tain deference to the greet work, they forbear the ufe 
of the term tr&jmuWi»*\<x. to avoid frlttng by the 
ears with the Ariftptclians, whet from their do&rine 
of genus and fpaw, difclaim *U iranfmutation of 
metals* 

Before I enter upon aflign&ag the quantity of goU 
procurable from the fyrHts* I muft ptemife «iy 
method of taking and working the proofs. For 
the firft, with the greateft .cave and attention pof- 
fible, I pick put the pure fteely or clofe fort; then, 
is^^^m«h4^jrMw> if 0ny, is ^nly to be bad 
by procuring ife filteeis, m (the #nw jof which the 
gold lodges, J have aqcowTingly ,made the proofs 
lor iihrcr ; and as, generally, iheJUvtr-gr<m prpwt 
to be very ftnall (and (neither the froalkft rijor the 
Jatgoft is to beaffumed) namely, in tfhe Jhlpburr 
irswpyrita amounting -to half a drachm, and ifi 
Mppcr-fpritts* or/copper-orc, to twodraphn^; with 
fo »ety fmall * grain there is no making a cer~ 
lain proof for gold fey \htdtpant ; J have (therefore 
worked between fix and eight centners at once, on 
as many different affay-pots and copels, and, at 
Jail, run -the filvertc^ether into one jgrmm, which 
afterwards a>mowttingrtothe ^ar/-w^Afr, I, after 
•edukoratitn and ignition, weigh the black eabc 
I hold : this to be thetbeft imethod, as it fuperfede% 
if nothing happen to be (procured by k, ,the feverol 
operations of cemenution^mactcation, ignition and 
extinction, if you will fuppofe there is any gold ; for, 
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fomc of thefe, particularly cementation, may have 
fot&e eflfeft as to the engraft trf the gold. 

To educe the g*Wxmt of the fyrit&byftptg mgis $ 
feems to be an uncertain method, as the jotf is 
generally entangled, not only ?n imieh f<»e^n ad- 
mixture, but in ftich metals, as copper ami troa* 
on which aqua regis equally works as on gotiv yet 
this I havealfo done, and, after pteiOiin^ copdUe* 
the precipitated jnafs, but without any «&&* 
nay, if by the former method I procured anything* 
by the latter, on the coptrajy, I haw rarefy fu*- 
needed at all, or in 9 far lefc quantity. 

In pure ful$bur~iron-fyrHts there is <iot thciesft 
gold* a thing well to be obferved, eVen ihouki it 
happen to be the minora martis^ohrisHnffiam itfetf, 
the fulphur of which, fen: its hightrority, is greatiy 
to be valued (but its vitriol tmnl yield to a ftrffet- 
tious, pure iron-vitriol, but much more to a vi- 
triol from calamy, alio to the green, foflile, Hun- 
garian vitriol) but its gold is only imaginary : 
much the fame holds of thofe iron-fytites which 
frre but very little coppery, as alio rf moft jmitts 
in niture. Among thdfe there is now rand) then 
a proof, where the mark of iilver holds about 
one quarter, or one half, or one $elkr * of 
gold-, but when the centner or quintal of*>re*givtfs 
forth one, one 'hal£ nay, only one quarter t>f a 
drachm of filver, and you come to calculate the 
number of centners of fuch ore, necd&ry ; for the 
«du&ion of a mark of Iilver, thegaldto u centner 
tfiuft be very incorifiderable, *nay, rotto be calcu- 
lated, muchlfcfs be vifibte, or be jnanifefted <by 
the moft tender, fenftble fcales; cm :k then .tie 
^Oughrwtfrthlthae^^m 

JBot 

* Seven hellers make a penny weight, thirty-two hellers a 
40th, or half ounce. 
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But it will be alledged, the topper- pyrites* and 
rites-eopper-ores, as copper is nearer allied to gold 
than iron, yield Some gold \ yet with thefe, after 
all my labour, and trouble, I fucceeded no better. 
It may indeed happen, that forte Hungarian forts, 
which have ferved to let the world argog after cop- 
per-pyrites, fhall give fome evidence of their con- 
taining gold ; but of thefe Hereafter. One would 
not readily fuppofe gold to be in the white or arfe- 
nic pyrites, feeing it does not appear yellow, but 
of a filver white, which is the reafon the beautiful 
yellow pjrttes have been pitched upon, though thaj 
yellow caft be only owing to their fulphur, and 
afterwards heightened by the copper, nay, often 
fuperficial only ; and as little from the colour muft 
we imagine filver in the white pyrites ; though it 
contains fuch powers, - that, tinder a due doling 
with other matters,, may contribute fometbing to* 
-wards the edu&ion of both filver and gol4 t 

• From the feveral proofs I have made of a vari T 
ety of pyrites from different parts of Gerrpapy and 
Hungary, I have found, that the fort yielding gold 
have had either tendenand unobferved ey?s of richer 
ores, efpecially rich filver-ore, or fpangles of na- 
tive gold, or fome quartz (in which gold general: 
ly lodges, and not in pyrites) entangled and mixed 
with the fample under examination ; and therefore, 
before ever the fample be beat quite fine, and 
'committed to the furnace, it is highly necefiary 
carefully to infped: it both by the naked and armed 
eye, and to omit making no experiment thjtt may 
contribute to: diftover it, as gold may lie cpncealed 
in the tendered fpangles and duft : as (i.) igni- 
tion, whereby the gold is not, only. heightened in 
xolour, efpecially when it happens to be finutted, 

: .1 
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or, by means of a mercurial admixture, qper- 
pale, but to break and crumble the fample w^ichj 
is commonly quartzy, « and. thereby to exppfe .to 
view more fides of veins, where the.gold common- 
ly lodges-, and the pyrites, for which the gold, be- 
ing fo drude, cannot always \?t diftinguiftied, be- 
coming dark,, the gold rauft needs,. fhew to the- 
greater; advantage: (2:);;^dg^q(ia^on, on which. 
the mpft feUful hands Ihou^d be employed, as the, 
grid, being in'fuch tender fwp$*% is apt to float) 
on the w.ater : (3 ) a^ua regis, ^which is (till better,; 
taki/ig the ore crude and.ui^pafted ; laftly, the re- ; 
peating the proof \ when the* difference of yield 
muftatleaft fhewnhe -grid either, accompanying, 
or lodged in the pyrites. , .../ t . ' , ; 

The following; remarks may here, be juftlyr 
made ; (1.) that*as no greatftrefs is tQ be. laid on : 
the cubical or marcafitical, : ap ? little is there on : 
the round figure of the pyrites, for their gold-yield : 
(2.) that the pafe-white colour of pyrites fhould be 
bo; prejudice: sgainft our examining them for gold ; 
nor 4 ft& yellow colour, jeithej- th^. jeflential to its 
W/w»*ifech;as the copper r pyrites) or fuperficial. 
cjnjy t * from; an. external weathering, ; be any preju- 
diceiagajnft ibekgold: (3.) among all the forts of 
fytites, trhave; never met with any containing gold. 
alone ;(namelyi in an^ry* PF>ty ftate) without 
filver, a v cycumftance worth our greateft atten- 
tion \ and it may be doubted, whether there is an. 
inftance.of a {ingle gold-ore in. nature: (4.) that 
there is,no pyrites whofe filver does not considerably 
exceed its gold-yield; laftly, that the gold-yield, of any 
c^nfequence inpyrites, generally amounts to a penny 
weight in the centner, or aUttleover or under -, which 
conftant proportion makes it highly probable, the 
gold-yield is procured from the pyrites as fuch, and. 

not 



Digitized by 



Google 



Hi 6/ tie Getd 

npc (torn twnvttoldy or other accompanying tains* 
feeing the proportion would, in that cafe, prove 
various ana mcbnftant $ and then the queftion will 
be, wfcether die grid be produced from it ? 

Now when there is rttf in jyritei> and I would 
procure it, the body of the fyrifts muft neceflkrily 
bedeftreyed, ceafing to be what it was* and ia 
part commencing a different thing, a new pro- 
duction, mixtion, tnA compofition ; as we have 
* convincing inftance to this purpofe in vitriol, a 
matter not lodged in, bw produced from fyritts. 

In the firft place, 1 fpeak of fuch definition* 
as happen per fa without the addition of other 
matters ; for inftance, common and corrofive wa- 
ters, falts, oil, fulphur, fcfr. poured, rubbed, or 
mixed hi varioufly, though not without all mate- 
rial mftux of the $k and fire: (a.) of fuck de- 
ftru&ions as are commonly called pot$et % whew- 
in, along with fyrites 9 are mixed-ia feline, foi- 
pbureous, mercurial, and arfemcal matters, alto 
metals and femi-metals,* which have irfudty (bine 
effeft: (3.) I would aflt, whether there may not 
be methods, where, from the running together fit 
particles, there may not, by means ot adtion and 
re-a&hm, impregnation, and conception, new fub* 
ftances, forms, and paodu&iofts be procured; and 
thus fomething of g&d be procured, that neither 
was m the fabjeft, nor in the additions. Now, 
(i.) as to the deftruttions happening without any 
palpable additions, and the concurrence of any* 
other matter, which might be held as barely ki- 
ftrumental, without the fufpkion of any mUrkd 
influx on the mixtions, as the lead on the copel, 
ftot certainly to be regarded with the common eye 
of an aflayer$ the depart water, which, in its ha- 
bitude 
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bicudc and fitnefs to its fubjift body, (hews fome- 
thing more than a bare ioftrumcittaiky * or, at leaft 
the aqua regis, and the precipitin* employed for 
difcharging out of it again the earth fwaltattd up 
by it: I iay, not reckoning: thefe* the deftru&ion* 
of mineral bodies » general* and of ores ii> partii 
cuJar, not only caufe fepatjation*, but transformer 
tionsalib % hoc only ex&bftag to vfew white thay 
contain,, but alfo Lome new *»*#/, a third bodpz 
and that for this reafbn, namely, that they are ge- 
nerally dewmpowkb and fuffrdtcotyowtds: aa& not 
only €$mp$uwk> but mists* n^y* finite parrieles * 
themjfelveft, which, when brought, either by the 
freor air, »n» a flwe of motto*, a&vifty* aod 
fmoeption, operate upon each dtkrr, . 

By means oldeftraAien, t^e pan* of the Wbok 
fepafate in one jpert* aad> ag?ta unite in another* 
Or ietgp fom of rims* mixtion; that others «i*y 
€Omh»e the cjoferi iad thgfc new <x^irtafK^ 
happen ia4»*i*ry*& and infta^ of the Jcparan 
tuuia thetafekes* as in tkdcafc of vitoo^frhftch 
is not a&u^ tfwatoifcd in, but gener^ftd frora 
ftp**?* as i^ evident* that in the prodtiSkioii ofi^ 
tfafe tttirti body <if the vfialphwr ia deluded fa>m 
comtfiuftkatangfeut i part v ^ijviljr, it* acid fair* 
fe that its own #tapcr fuhfiflstote, as a iutphur, 
mi&aeedft fodefroyfcd*. 3Qbe ftortt **mi*g the 
new produ&ion are often aladray ifr the fubjeft, 
and only a new cohefion or texture procured ; fre- 
qpefttly theyaioictthedfrtimfiwne after quarter, 
fittar apart, ereogetber, and often adfe from tto 
deftrnfttan and ntutual .nOim af the farts, once 
fet Jeofe and ttbfaiqg againft «acb other. The 
ritrfotaeid, and the iBecaitfc-earth, are both con* 
t*i!*d in die fyi&ts> and that in a large proper* 
tkto* «nly not in a vitriolic mixtion j but the for* 
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iticr in the fulphuri, the latter not only entangled 
in the fulphur, but alfo in another crude-earth. 
In alum-Jhiver there is no vitriol-acid at all, but it 
is fetched either from the air, or generated at once 
by fire and air, or by fire alone ; tho* fire, with 
out air, can neither <a£t inftrumentatty nor materially 
neither is the white earth of alum procurable from 
the ore, nor therefore to be considered as a genu 
ine produ&io*** 

The water, which is in a large quantity, . Botfr 
in vitrioland alum, is neither -in the pyrites nor 
alum-ore, considered in their mixtion, but is im- 
parted to it either from the air* or by men's hands. 
The fame alfo holds of 4th6r-vitri0k r produced 
from their own ere alone; though I cannot here 
recollect any but the White, -and -the fort front Sif- 
muth-ore and cobald, or from bifmuth itfelf, as 
I have experienced/ The formfcr contains a white,> 
though coppery earth,' which fcfl neither -from the? 
ore, nor from* the accompanying (hi very* loamy/ 
and hitify minerals V the latter, rtr thebifinuth^ 
cobaldifh, a gr&rf, though derivable fronTtht* 
ground-earth of the fntak-cobattore, ^.Tg^etfe 
and blue ate in nature near allied'; \but'the pe&dw 
bloom colour, > nay;- the* purple- red, as their btm^ 
tifiil appearance defcrves a pecuimr regard,: mu& 
needs have their foundation in a^ peculiar confor- 
mation of their earths. \ r- a ..: 

.. ;. . ."• - •. * r - 1 j '....;.'. . j L. .*; 

Thus in thffe productions, formed as-much a£ 
may bzptr fe, foreign matters,' as air and. fire, hav* 
an influx* often the air alone, as-in thefpontancoufc 
vitrioliiatioii of pyrites \ often the fire- alone, as in 
the vitrioltfation of calamy; often both together, 
as again in the vitiriolifation of the pyrites* which 
mud firft pafs through the fire, and afterwards t» 
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cxpofed to the air, r but properly both together, 
unlels you would have a coaly or externally inflam- 
mable fort. Air and fire are here to be cohfidered 
not only in their inftrwnental, but alfo in their -ma* 
terial capacity ; or if they muft be called injiru- 
ments, immanent rather than tranfient. 

The air chiefly manifeft* its virtue on, and in- 
grefs into the bodies of plants arid animals, as in 
good part not only being derived from it, and re- 
maining under its influence, but as being of a fbft- 
er texture \ nor can minerals, leaft of all the ful- 
phureous and bituminous, refill its action : nay, 
thefe are chiefly the bodies on which it performs 
deftruftions, feparations, and new combinations, 
as fufEciently appears from vitriol and alum. In 
the depths of the earth it operates on minerals more 
powerfully than at the day, as being not only more 
a&uated with a greater number of faline particles, 
.but not fo fubjedt to be diflipated by the a&ion of 
the wind and fun, confequently it has time and 
leifure to eat into veins and rock * nay, to deftroy 
fuch bodies as, -expoied to the open air, remain 
untouched, or become ftill harder, and more du- 
rable. It not only penetrates,, but at the fame time 
adheres to what it penetrates, with its fatty, faline, 
earthy and watry particles, which laft are the ve- 
hicle wherein the others lodge, and are introduced 
and incorporated into the fubjed. The fatty and 
faline nature of the air cannot be difallowed by 
any one, confidering its meteors, in particular* 
thunder and lightning, the habitude of pot-alb 
thereto, the corrofibility of iron and copper there- 
in, &c. Only 'tis here to be hinted, that we do 
not extend too far the aftion of the acid of the air to 
-the vitriolifation of pyrites, as being what is al- 
ready plentifully prefent in the fulphur of the py- 
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rites ; a defulphurated pyrites, and an exhaufted ca- 
put mortuum % never yieldinguany vitriol. 

Fire, which confifts in the quickeft degree of 
motion and incalefcence of inflammable, fatty par- 
ticles, imparts to the mixtion, partly from its own 
matter, partly from the flame of coals, wood, (5 V. 
"applied externally, or from both together, fomc- 
thing efiential and material, that cither before was 
hot at all, or not in fuch mixtion and form therein ; 
as appears from an incinerated regulus of antimony, 
which proves heavier than it was before fuch inci- 
neration •, and from all the transformations of bo* 
dies containing any thing inflammable, which by 
the external fire is ever made the obje£t of its own 
rage. 

In all thefe diffolutions, new forms, or new pro* 
du&ions, frequently occur, where reparations are 
feldom feen •, yet where deftru&ions happen per ft, 
and are purely the efFe&s of air and fire, without 
any thirig befides, there we may rather expeft repa- 
rations, and that in mineral bodies : and if we would 
proceed accurately, the feparations are to be veri- 
fied by compofitions. I fpeak of mineral bodies, 
and thofe both compounds and decompounds j for, 
animal and vegetable bodies eafily and certainly 
enough feparate into their original earth and water, 
but of which they grew : and mixts, nay, often 
compounds, are of a nature, that the former bear not 
feparation at all, the latter, not without fome diffi* 
culty. In feparations the parts of the body are at- 
ready formally in it, what is otherwife produced, 
potentially only. Of the fire it is commonly faid, 
that it is unfit for feparatipns, as framing new mix- 
tions only ; that the fire is a deftroyer* not an ana- 
iyfer 3 that the air, on the contrary, is a better feh 
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pamtor and fJiflbfor j but in decompounds, fuch ^ 
minerals moftly are, the reverfe may rather be af- 
firmed ; for, the fire rightly enough diffolves the 
pyrites into, its parts, fo as feparately to exhibit its 
fulphur, arfenic, copper, and iron * whereas the 
air, by the z£t of vitriolifation, quite deftroys the 
fulphur, not to mention the metallic portion, which 
in this cafe is taken into the vitriol-mafs, and thus 
becomes transformed. 

Now to apply this to our pyrites; it may juftly 
be afked, whether the gold be parted, or formed 
from it, and thus be either formally 9 or potentially 
therein ? By fponcaneous vitriolifation a gold-yield 
is neither to be induced, nor increafed in the #y- 
rites ; nay, though by thefe deftru&ions there hap- 
pen extraordinary precipitations of fome earthy par- 
ticles, that often partake fomewhat both of gold 
and filver ; yet fuch conjeftures are with difficulty 
proved; for,, gold-pyrit* are either coppery, or 
arfenical, or participating generally of both. Now 
fuchdo either hot fufficiently, or not at all vitrio- 
1 ife;and foflile or native ochres, or pyrites- earths ■, 
feveral times aflayed for gold, I found to have little 
or no yield. 

Suppofe now we have recourfe to the fire, and 
then the pyrites either is, or is not roafted ; in the 
latter c?fe, it is taken crude, dofed with lead, and 
fcorifiedj and the lead-regulus driven, or copelled, 
that is, the noble is driven or parted from the ig- 
noble metal. Now here we procure a filver 'grain* , 
at leaft from the lead, were there no filver at all in 
the pyrites itfclf j in this grain the gold muft lodge : 
this fiver-grain is committed to depart-waters, 
namely, the gold parted from the filver, and ig- 
nited, which finifhes the procefs. Now though 

Q^2 this 
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this method of working pyrites for gold fhould feem 
to be performed per fe, without any foreign addi- 
tions, yet that there only happens a bare feparation, 
as no methods of coftion, maceration, digeftion, 
and maturation, have preceded, may prove a mere 
precarious aflertion, without confidering in the leaft 
the nature of lead in its volatility and activity, the 
efficacy of fulphur, and the mercurial feminal vir- 
tue of arfenic •, efpecially when thefe powerful agents 
happen to be applied to, and to find proper tender 
matrices. All thefe are here eflfe&ually applied, 
whether the operation be carried on in the way of 
roafting, or of fcorification with lead, the metallic 
earths exhibiting themfehres as fo many tenderly 
prepared matrices : and fuppofing the parts of the 
pyrites to do nothing towards the transformation 
and exaltation, yet the fire afts here no inconfide- 
rable part, not only in the way of a feparation, but 
alfo of an influx ; whether by enriching the pblogi- 
fton, and metallifing the matter, or by a higher 
virtue frill, may be made a queftion. 

Whilft I was engaged in thefe reflections, there 
xamc to my hands an extraordinary experiment of 
M. Homberg, from which he maintains, aod with 
a good deal of probability, that in filver are con- 
tained particles of a gold-nature, which, in the 
courfe of the procefs, at firft become perfed gold. 
c Take between one and two marks of filver, which 

* being affayed in the ufiial manner, with aqua- 

* fortis, in order to afcertain its containing no gold, 

* melt it an hundred times over, and having con- 
•* tinued it each time in flux for an hour at leaft, 

* depart it ; you will procure a very fenfible quan- 

* tity v of gold 9 which before was not to be round 

* in the filver V 'Tis pity our author did not fct 

down 
* Mem. de 1'Acad. &c. Tan. 1709. p. 141. 
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down the weight of the gold procured 5 alfo, that. 
he doe$ not inform us, whether the procefs was car- 
ried oh with the fame parcel of filver, and with 
the fame yield over and over $ though this cannot 
be, at leaft, feems not credible, as may appear from 
his fecond experiment, which fhall be mentioned 
below, and as may be concluded from his judge- 
ment on it ; and laftly, we have not Homberg's 
purfc, for repeating fuch experiments. We may, 
however, firmly rely on his veracity, and conclude 
from this, how much reafon we have, even in fuch, 
mineral and metallic proceffes as happen per fe % to 
expert new forms and produftions. 

For, in the experiment before us we have no 
ore, but a fimple, and every way well parted me- 
tal ; ho compound^ but a mixt. Here we have nei- 
ther fulphur nor arfenic, as is in "pyrites, nor lead, 
npr any thing elfe added : yet, how fimple foever fil- 
ver may appear, it is not really fo; it ought to b$ 
obferved, as appears from Homberg's fecond ex- 
periment, that the whole of the filver is not con- 
verted to gold-, but only fome particles, which have 
their certain number, weight," and meafure, and are 
produced all, if not at the firft, yet at the fecond 
and third trials. And whit is it in filver, which 
thus is no filver? probably an earth. 

A foreign metallic earth may be contained, to a 
confidefable quantity, in filver, as may be judged 
from the univerfal mercurial affinity of metals, and 
particularly of iron- earth, which, notwithftanding, 
cannot efcape depart-waters, and often proves to be 
that fallacious black calx, which we take for a gold- 
calx, though in fadt it is no fuch thing : and if this 
tSLTthy 'which turns to gold, be an iron-earth, may 
not the like, with more probability, be fuppafed in 

0^3 pyrites- 
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pyrites* filver, as pyrites always contain iton ; and 
£*W be in quickfilver potentially, riot formally and 
actually, but only in the proximate degree of be- 
coming fuch. Hence appears, how much depends 
upon time and fire, and how, from the dereifc of 
one or the other, particularly of the high&t degree 
of a glafs-lioufe heat, we may after chance to mis- 
carry in all our defigns \ and that what we may be 
apt to afcribe to extraordinary additions and fe- 
crets, may only be the eflfeft of patience, time^ 
and fire. 

In the next place, Becher's experiment of mak- 
ing iron from loam and linfeed oil offers itfelf to 
our notice ; and this leads me to confider fuch ore 
and metal-fmeltings, , where the coal and flattie hap- 
pen to be in immediate contaft with them, *s is the 
cafe at all huts for fmelting-ores ; this alfo gives 
me an opportunity of clearing up a little more the 
queftion about the transformation of metals, and 
their mixtions •, how they happen per fe, or, at 
moft, barely by the fatty wood-coals, and other* 
either vegetable or animal particles, coming to play 
in among them. For, though M. Lemery's re- 
flexions on this experiment ftaggered me greatly, 
in regard to Stahl's opinion about reftoring the 
phlogifton, and its material influx on the metallic 
earths, nay, almoft brought me over to be of his 
mind, yet I fhall vouch for neither opinion, but 
leave them to ftand or fall, at the judgement of 
the reader, M. GeofFroy, a member of the aca- 
demy of fe'ences at Paris, did, in the year 1705, 
on occafion of BecherY experiment, ftart the fol- 
lowing queftion, viz. Whether it were poffible to find 
plant- ajhes having no iron? or more diftin&ly, Whe- 
ther thefe iron-part ides* a 51 u ally procurable by the 
magnet from vegetable ajhes, were really in the plants 

in. 
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in ibm fndb-tnd unburnt fiate % or firjt produced 
tbertfy fy( tfit aft of incineration and burning* - M] 
Len*er£ {ftp yojunger, reafoning from the jpoflibjlity 
of xhe WUPjJ* affirms the firjt\ as from iron being 
<#ntejflSed IP & upper garden-molds, whence plants 
muft qeavf tfieir nutritious juices : again, froni 
iron, by means of water^ changing to a' fait or v& 
triol $ to which might be added, th : at vegetable 
waters -may affeft wh^t'a formal acid yitrjioi fafe 
c^not ; as fufficientlv appears from that macerat- 
ing water, prepared for the ufe of iron : platfcs, from 
the fermented acetous juice of corn, of which we 
flaall lay fometbing in the chapter on vitriol. Af- 
ter thi?, M. Lempry fets .about examining the mat- 
ter of ia&, yet without ^Hedging any one folid 
proof j pnly denying the allegations* and bqnda* 
fioos ,cf his antagonift, and, at laft, 'ai\fwerin£ fus 
objections. M. Geofftoy undertakes- to defend tfic 
UA \ %p^ i^tyc he chiefly ^flcs, how' tis ? pttffible for 
iuch ft v^r^olipy^get^lple juice ncjt to'^JFe&'the tafte, 
3$ a fipg^egr^in gtf vjtriol may ferve Kf impregnate 
i^ver^l • fl^iujx? of %.ster. Though' the diipute 
fecju^q be'by.t Jame.Iy 'managed on both fides, yet 
At l^^ft?be#l|ayv<ed.thX!:, the former has the^advan- 
AflEF* 3t le^ft ip f ppjnt <)f anfwering otjeftions, tho* 
; fiqt t^t dw.eritji at defending his owrtpofition ; and 
that| thougli I have always fufpe&ed the original 
of this iron in plants to be rather in their incinera- 
tion, yet J cannot j>itffrerto find proofs Sufficient to 
jfatisfy xnyfelf, mu.qh lefs another, about it. And 
here the qpeftion is npt, whether the iron-particles 
do, or do not a#ua}jy lodge in the fubftance of the 
.plant, the linfeed oil, &c. but rather, whether 
the lujfeed oiL and the clay, or ]oam, do, by the 
operation, yield apy iron, which before was neither 
in the-one nor the other,: for, M. GeofFroy readily 
allows that both in the loam and oil, there is al- 
1 0,4 rea fy 
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ready ibme of this metal, previous to their addi- 
tion, namely, per fe f as appears by the magnet ; 
tho' I doubt much, whether there be any in loam 
asfach, a pure marl-earth. And M. Leraery can- 
not deny, but that by the addition more iron is 
procured than otherwife would froth the matters 
ttken apart: yet neither thus is the difpute at art 
end : for Geoffroy alleges that the marl, in order 
to its becoming iron, wants fomething, which by 
means of the linfeed oil mud be communicated to, 
and incorporared with it. Lemery, on the con- 
trary, infifis., that it wants nothing, only fome im- 
pediment riypains to be removed: the former, that 
there is no iron yet, but that' it mufrbe firft pro- 
duced : the latter, that it is already formally there- 
in, and wants only to be feparated from the foreign 
matters, that hinders its affuming a metallic form. 
The former, that what in the clay or loam ftands 
in the way of the metallifation, as alfo of the mag- 
net, is an acid, which may be removed by a fatty 
matter, as an abforbent or alcali ; which appears 
not improbable, from the following circumflances \ 
firft, that acids ufually reduce metals to an earthy, 
loamy form : again, that metals do by calcination 
rather encreafe than decreafe jn weight, and thus 
lofe nothing, that muft again be refunded, but 
rather gain fomething. 

But not toinfift on the acid in loam and clay ; a 
fmall matter therein cannot greatly contribute to fill 
up the pores of fp much iron, as may be procured 
from it, there being more than a little acid requifire 
to reduce to earth only a fmall quantity of iron : or 
otherwife, I find not fuch a fimilitude of circum- 
ftances, as to believe, that an artificial metal* earth 
agrees only in this with a foflil.» But it may be an* 
fwercd, which yet, I think, is not to be allowed 

him, 
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hup, that when the formality of this experiment con- 
lifted only if> removing an acid felt* and the vege-* 
table fattinefs ailed here as an alcali % this fattinefs^ 
as fuch> and in irs unaltered ftate, Cannot be faM to 
sffe& it •, but may, when in theCourfe of thfe ope* 
ration it becomes reduced to an aftual dfli, arid 
thus to an alcalirie ftate. For, oil and fat, as fuchj 
Yemove no acid 5 but confiding themfelves moftly 
of fuch, encteafe its quantity rather * but a lixivious 
fait effects it. ... . : 

•-Still fevefal difBculttes offer that oppofe a pofe 
ttve declaration from Lemerft opinion. 

(i.J There will be requtfite a much greater 
quantity of alcali to obtund a certain quantity <of 
acid; and in loam, by his ownconceffibto, there is 
much acid. Again, what quantity of alcali allies 
doeslinfeed oil afford 5 nay, how mudh pure alcali 
is procured from theaflies? *.«. 'i>- r . 

(2 .) Why are not metallic tarths reducibk^wfeh 
pot-afh and the like -> and lun* cornu*, not again 00 
filler, but much, nay almoft all of it loft, when 
repeated by trials with alcali: whereas pitchy fat, 
rofin, and the like do, under proper treatment, » re- 
duce all the filver back to it* metallic form : arid 
yet, in the one cafe, fuch fatty matters fcarCe 
in their whole fubftance and weight atlioUht to lb 
much, as does the pot-afh employed \h the'other, 
tho r without any effedt: and the leaft quantity qf 
coal-duft reduces my atitimoniuni diaphoreticum, as 
alfo my vitrum antimonii : whereas the former floats 
in the alcali, attd under due cover and fcreen frohi 
coal-duft, for ever remains an earth, or goes fboh- 
eroff in fume. 

Whit- 
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Whatever probability there may be for Lcmery *s 
opinion in the encreafeof weight of fome metallic 
calceft or earths, a thing not to be denied, yet till 
other convincing experiments can be produced, X 
hold the aftual caufality, or the formality of Be- 
cher*s experiment to confift, not in removing mat- 
ters, (landing in the way of the metallifation ; nor 
in a way of unfolding all the iron-particles already 
extant, but in a material influx, and an addition of 
parts deficient ; in an efiential communication of 
the metallifing fattinefs, and thus in a real forma- 
tion. Confequently, that there is nothing in Le- 
mery's opinion that can in the lead invalidate my 
notion ; not only in regard to the metallifation of a 
•goU**rtb in pyrites* but alio principally, in regard 
to the production oigold % extant therein neither in 
a metallic nor earthy form ; alio in regard to the 
Jbtifine&of transformations, nay even tranlmutations. 

To illuftrate the deftru&ions or diffolutions, 
performable by additions* and not by air and fire 
alone, I (hall here aJJedge M. Honaberg's experi- 
ment, promifed above. * Take and diffolvea 
-mark of filver in aqua fortis, and remove what 
remains undiflblved at the bottom of che glafs: 
throw down this folution with common (alt; 
adulterate wdi the precipitate, an<) dry it. To this 
filver~calx take-.haJf as much regulus of anti- 
mony, well purified and reduced 40 a fine pow- 
der : mix all well together, and being put into a 
retort, drive it in a fand-heat, and there will 
come over . about three ounces, or fome what 
more, of a butter of antimony : raife your fire to 
the higheft pitch, and you have the filver at the 
bottom of .the retprt, mixt with a part of the 
regulus of antimony. Put this filver into a crp- 
cible in an open fmelting fire, wherein let it fume, 
till it can no longer, or till the regulus be entire- 
ly 
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ly gone off. Melt this filver once more, nay 
twice, with a little borax ahd; iktt+pene^ anfi ic 
will prove as fine fcnd du&ife*« a tcfted iilvwv 
Then granulate and diflblve k in. aqua fortis, am* 
you will havt ia. number of fmall faJack ftabksy 
<which being ttieteed, prove to genuine £a6£ fte* 
peat thte with the fame filver afecbnd and* third 
time, anii yon will always procure fome {stack 
gold calx. In the firft peopefs, the pai*jdfe&, 
which- are proximately fitted to become -gntd y bfe* 
gin to be perfect, and fall down as fjttgff. blade 
fldckSi In the fecond, there Smrfcwnrnw* pre- 
pared and perfe6ted % and in the third, none at 
all i when it appears, that the parotids, fitted w> 
become £&W, are by the two firft operaritta* 
quite exhaufted, or drained out of the rfilver* " 

c Here k may be *>bje6fced, that the itgohaief 
antimony (reguk de Mars} has proctososd^ &r 
educed this black calx from itfelf : if fo, short 
muft as much be procured in the fecond and 
third operations as in the firifc whereas id &e>fe- 
cond, there is not fo much as hi the fiift* and if 
the thind, none at all. To this -add, that tfe 
Xfcry often meet with gro*n> tiative gttd kiib* 
earth, much paler than a fine fwt fht»i*d tte, yet 
without yielding the lead: filver, and wfokto, >by 
a repeated finelting, begins to become gerfedfc^ 
and to attain its due coldur. Thtos vte find 'ia 
filler a matter that turns to jvtf •, and ih jgulkf, *k 
a pale (Wanchatre) matter, which by the fife gains 
the genuine f*tf colour, Thefe are the two naar- 
ters* which are a middle metal between gv& and 
filver, but which remain not long m this ftate, 
being by each fifielting brought dill mire and 
more to the perfe&ion of gold *.• 

* Mem. &c. Tan. 1709. p. 142, feq. 
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This experiment afforded me a double pleafure r 
one, as it is fo much adapted to our prefent en- 
quiry, and may yield no fmall matter of refle&ion 
to tWe, who, while they attend the bufinefs of 
feparations, overlook that of introdu&ion : another, 
and not the leaft circumftance, is omitted, but which 
is very needful for the information of the curious 
imitator % efpecially as it attributes to the filver, 
what one might be apt to afcribe to the regulus. 
As Hi filver, not indeed in all, fomething may lodge, 
which by certain additions, may be educed from it, 
fo the. fame may with probability be affirmed of 
ores: and here the additions may be made in three 
different ways v either with other ores, with metals, 
with, unmetallic earths, or with fulphur or arfenic, 
or both together, under a proper previous prepa- 
ration: not to mentibnr at prefent falts and (harp 
acid waters, which are foreign to our prefent de- 
fign, . • .\ ■ 

(i>) Ores may not be fo well adapted, unlefs 
previoufly one of them be made receptibje, and 
jhus fitted ;*nd prepared * or be, in regard to the 
two middle- minerals, fulphur and arfenic (the two 
jgBand raineraHfing matters) of a different nature 
anddbabitude :>for, not only do thofe volatile bo* 
/Jiea operate on each other, but the arfenic may, by 
meant of itsftanding the fire longer, wait the de- 
futpharation of any other ore* and into this intro- 
duce its own naked hungry earth •> unlefs by an 
undue degree of fire its efficacy happens to be de- 
ttroyed; or a fit mttal lodging in the one, with 
which appropriated earths may be brought into 
mutual a&ion, they are both loft. 

(2.) I 
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(2*) I find metals better fitted for additions for 
pyrites, and thefe not fo much in their metallic as 
earthy form, fo they be otherwife adapted to the 
fubjedt. 

And, (3 .) Earths feem of more importance 
Chan we commonly imagine, from the prejudice 
of confidering them only as dead, inefficacious bo- 
dies : for, tho' we may not always allow them ac- 
tivity, yet a paffive rcceptibility we often may. 

I know of earths, not only devoid of all geld 
or (ilver, but of any other metal, yet combined 
with pyrites, yields filver in a proportion never to 
be found in pyrites alone. There arc earths, looked 
upon as dead and effete, which in obvious circum- 
ftances, particularly phofphorus, manifeft the great- 
eft degree of a&ivity. What are falts other than 
produftions from earth, only that they appear not 
in their faline form in all operations : and fairs and 
earths are ever mutually convertible ; falts turning 
again to earth, as is a known cafe. And M Ro- 
finus of Munden fent me a white cryftalline iajt» 
.greatly refemblinga Glauber's or an Epfiun fide, 
and prepared from a fore of (tone, without the ad- 
dition of any falioe matter : which fcems to be 
confirmed, from ohferving, that mineral bodies, 
manifefting nothing faline, as bifmuth ore and co* 
bald, much more alum- jhiver, do barely by means 
of the air yield an aftual fait. 

Thefe things being premtfed, w« are to confider 
the geld in the pyrites in a threefold view : 

(i.) As it is feen in the common way of proof, 
by means of lead and aqua-fort is. 

(2.) As 
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(t ^ As procurable by the aid of additions r 

And, (3.) As an aver-Jb*t 9 or overplus, not dis- 
coverable in the common method of proof. 

As to the firft, I fhall wave the queftions rela- 
tive to the prefence and edu&ion, and only leave 
to reflection, why copels, that have been in ufe, 
and thus are become glazed with lead, yield upon 
re-fufion, more filver than the Uadgrain pf fuch 
lead originally amounted to ; and whether ever 
any one aflayed his lead for g*ld? The effefts of 
lead and cupellation, are, certainly, confiderable ; 
feeing thereby, che noble metals are penetrated fo 
much, that not the kail of an ignoble fort, can 
tfcape the a&ion thereof, but muft needs be dis- 
charged and expelled : and what a degree of mu- 
tual adion and re-a&ion muft there not befides 
happen among the /yn/w- particles themfelves, 
either in the courfe of a roafting, or of the incoc- 
tion itfelf ? 

• With mpth more propriety may the queftion 
jbd- urged ; when gold is procured from pyrites, 
where, by the common proof, there is none at all, 
or in contradi&ion to it, an overplus is found : 
inftances of which I could alledge from my own 
experience. And from hence we learn, if nothing 
elfe, at leaft here to diftinguifti what is poflible in 
nature : and I have repeatedly faid, that it is both 
poffible and feafible to aflift nature by means of ad- 
ditions, but not without labour and expence : yet 
after all the good hints I have here and there 
dropped,- for working pyrites, minerals, and me- 
tals in this view, I cannot omit adding fomething 
further : as that the gold educed in the cammon 

way 
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way from pyrites, is never formally in it § feeing 
no one firtgle metal is ever formally in any ore as 
fuch, or can be faid to be in it in its metallic form. 

Gold and filver can never be called formal* till 
they have attained their metallic form, and are 
thus become native, or, as we fpeak, grown ; but 
the metal is to be considered in the ore no other 
than an earth, which either the fulphur, the arfe- 
nic,i or both together, have penetrated, diflfolved, 
and drank up; or which appears barely in the form 
of an earth or ftone, without any obfcrvable folphur 
or arfenic. , . 

- But now is this £0/ J and filver earth, or calx, an 
a&ual metal ? or more diftin£tly, does it already 
poflfefs whatsoever is proper bosh to its ground- 
mixtion and metallic form ? . Muft fomething be 
given to it, or taken from it ? We have examined 
this above, on occafion of Becher's and Homberg's 
experiments ; being much the fame queftion, as 
might regard a metal reduced to an earth by art,: 
and I muft needs abide by Geoffroy's conjecture in 
oppofition to M. Lemery : namely, that for the 
metallisation of a metallic earth, fomething, name- 
ly, a fatty, inflammable matter, muft be incorpo- 
rated therewith. 

< But laftly, how will the cafe hold with fuch 
gold- earth, as by peculiar ways and additions, muft 
be educed from pyrites and other ores ? There it 
lodges neither formally, nor in its ground- mixtion, 
but muft firft, by the operation, be reduced to a 
gold-earth. Yet there lodges (bmewhat, as a meal, 
in the ore or metal, which only wants a proper 
ferment, and a due degree of coition ; and this 
ferment again is an earth. This earth appears to 

be 
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be in" thefilver <5f tlte pyrites ; particujarly'ffofll 
the <x>dfideration of the above-mentioned experi- 
ment of M. Hombercr. 
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- Yet, -firft, in regard t6 the origination of fil ver from 
pyrites, there remains the fame difficulty, to account 
for the origination of gold. Again, we find/ that 
Wherethc moft filv<*r, there the leaft gold lodges : 
nay, the richeft filver-ores, as the glajjjy, and red* 
goldijbj contain nor, at leaft with us, any the lead 
gold ; whereas the contrary would nectfiafily hap* 
pen, if not always, yet generally, were fiiver as fuch^ 
the mother of gold, or did filver contain- the proxi* 
mate matter of a gold-eartb. And though native 
gild may lodge in glajfy ore, it follows not, that 
this ore is the foil proper to gold \ feeing matters, 
as has been often obierved already, may, without 
the one lie near, nay, lie entangled in each other, 
being the caufe or origin of the other. 

Whence then are we to fetch our new-born gold; 
earth ? To afcribft it to the iron in the pyrites 
•feems improbable *, as the pure iron-prites neither 
yields any gold, by the common probf, nor ad- 
mits of any melioration from additions. To fup- 
-pofe it lodged in the copper of thtpyrites, can with 
as little probability be imagined •, for, tho* goldpy- 
rita are ufually coppery, yet the field in gold is not 
always in the proportion of the copper-yield ; but 
the richeft copper -pyrita, and which on that fcore 
art called copper-ore, 1 have always found to cfcme 
fhorteft in gold. 

Of the crude, unmetallic earth in pyrites, we 

know not the nature and properties, except what I 

myfelfr have negatively advanced about it, and its 

• viirefcibility \ noorteelfe, fo far as I know, having 

*ver examined it, or once dreamed of its exiftencc 

in 
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hi pyrites : nor is it fo very eafy a matter to come? 
at the knowledge of it ; as it is with difficulty, or t 
not at all to be exhibited in a Separated ftatc, with- 
out ^py npw mixtion. 

Indeed* gold,, as ati earth, may lie in earths : and it; 
is provable,, that metals generally have thqir ground-, 
earths from crude earths only, and attain their fpe- 
cification, or formality, from the nature of the in* 
jktnt) and the mutual a&iop of the matters, and 
from the.beds and matrices, their proportion anct 
incidentally : t in particular, gold-earths readily 
lodge in nearly, (juartzy, fandy, and confequently 
in vitrefcible earths: fa .fh at, this crude earth o£ 
&rites bids fair to be a fitly appropriated foij. for, 
fuch conception and. grc^vth'. 

As to the efficacy of fulphur in that. cafe, there; 
certainly lies concealed great virtue, both in the^ 
whole and the feveraf parts of fulphur, communi- . 
cable by, the operation ; particularly in the metallic 
or copper portion thereof, which, according to : 
Poppius's experiment, is capable of being volati-' 
lifed and iublimed. 

But, (i.) fulphur is not to be confidered fo t 
much inapaflive; as in an active capacity; not as 
receptive, but. as impregnating. 

(2.^ I have experienced its activity, when pro- 
perly applied to the incomplete, particularly "the * ' 
white metals and the femi metals, exerted more 
for the produftion of filver. Arfenic remains to be 
confidered, which in this cafe, efpecially in con- k 
jun&ion with copper, 13 of fome confequence : iri^ 4 
it lodges an earth, a mercurial virgin earth, emi- 
nently fuited for gold 5 as thofe but a little con- 
verfant with Mercury muft allow ; to which no- * 

R thing 
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thing comes nearer in nature and virtue than arfc- 
nic. And I would fain know why, or whether 
by chance it happens, that the native gold in the 
ore of Goldejtbal is never found near the yellow, 
but always near the white pyrites, nay, immediate- 
ly fitting, and, as it were, glued thereon \ and 
again, why found in quartz among Jtriwer? 

This gold-earth, which pyrites and other ores 
yield, as a formal gold, muft doubtlefs be in proper 
weight and meafure ; and that, fhould it belong ei- 
ther to the filver, the copper, or arfenic, not all 
the filver, copper, or arfenic, would turn to a 
gold-earth, but in a certain proportion what is fitted 
fo to do. Whence I draw the following conclu- 
(ion, comprifing all I have hitherto faid, and which 
deferves.' to be obferved : that if this meafured or 
proportioned quantity of earth be already proxi- 
mately prepared, and fuch a gold eartb y as only, 
like a gold reduced. by art to an earth, wants the 
fatty proportion to its metallifation, it is educible 
by reparation in the common way of proof, with- 
out any further treatment: but if not an a&ual 
gold-earth, .but muft firft be reduced to fuch ; we 
cannot in that cafe fay, pyrites holds gold : and 
fhould more than two different parts of pyrites* 
rtay other foreign matters employed, contribute to 
the ground- mixtion of fuch gold-earth, we muft 
the rather adopt the terms, introduction, produc- 
tion, tranftnutation, &t. and drop that of fepa- 
ration. 

It need not be wondered, that I have dwelt fo 
long on this queftion, as it includes another ; viz. 
whether art may not become qffiftant to nature ? And 
fo far as this I alt regards not only a matter of truth, 
but of utility too, fo far does the other deferve to 
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be examined into and cleared up. But fhould it at 
length appear to be a thing impoffible to enrich ores 
and ennoble metals, this ufe at lead we may reap . 
from it ; viz. to learn not to thtow away our labour 
and time to no purpofc : on the other hand, fhould 
we find fome degree of melioration attainable; 
this would not only encourage us for the prefent, 
but be an incentive to us for the future to proceed 
further. 
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^TLfttflA tflifli &£ldi «^»*J ifiXfiA i£X&i.l£l3i i£ldd fcftXfll A&IflAV 

MpM tfra* «W fOTf IBIot JKWf Jot? mi? KOTI;WBTO 

C HA P. XHI,/ 

0f the.ORicitfAL Particles, or of the 
Principles of Ac Pyrites, 

WE have hitherto treated of the mixed and 
compounded parts of thepyrites, as (i.) its 
iron-earth; (2.) copper-earth ; (3.) crude, unme- 
tallic earth, with which the two firft are ever en- 
tangled; (4.) itsfulphur; (5.) arfenic, and the 
fandarach thence procurable ; (6.) the filver; (7.) 
the gold in the pyrites ; all thefe are to be found 
in the pyri(es ? , though not in equaj. regard or 
confideratiQO, feme being eflential or conftituent 
parts, others incidental only, and without which 
the deftru£tion of the whole either may, or may not 
beefte&ed, 1 he proper ground- parts are an iron- 
earth, and fome thing that is volatile, and that ei- 
ther fulphur or arfenic ; all the others, namely, 
the copper, gold, and filver, are incidental, as 
the fyrites is often found to be without them ; but 
as the proportion of the copper is often found to 
exceed the iron-earth in weight, it is neceflary 
to take a view of it in another light : yet, as 
the copper rifes and falls, nay, may be quite 
wanting, it might indeed be removed from the 
clafs of incidental, and brought nearer to the 
firft order- of parts ; but to diftinguifh it in 
fome meafure from the parts, both of the firft 
and fecond order, it may be affigned a middle 
rank, and be called a fecondary conftituent part 
of the pyrites. 

What 
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What we now propofe is, in -fhort, to learn 
what particles the iron, copper, crude- earfh, 
fulphur, affenic, gold, and filver in pyrites confift 
of. Speculatifis, ever fond of enquiring into what 
is called thejprinciples of things, may be apt to 
think we fhould have fet out with, initead of hav- 
ing poftponed 'till fo late this enquiry. Thefe pre- 
pofterous enquirers into nature, ever at the en- 
trance upon their difquifitions, fall to explaining the 
s principles of their fubje&s, before they have ohce 
duly examined their mixt parts, much lefs their 
'forms, proportions, habitudes, connexions, di- 
vifions, produ&ions, &c. To lay fo great a ftrefs 
on things quite out of the reach of our fenfes, as 
principles, in truth, are, and overlook what our 
fenfes are proper judges of, is but the high road 
to^endlefs conceits and imaginations ; one fingle 
propofition, fairly deduced, from experiments, be- 
ing far preferable to, and mora valuable than all 
thofe imaginary theories, which have neither experi- 
ment, nor other folid foundation for their fupport : 
and though it may not be unufeful to reafon about 
things, % }ret we fhould proceed in fuch a manner, 
that the reader- may be led, as by. a clue, from 
the proximate to the remote principles, from the 
mixt parts to the fimple, and thus in a retrogade 
order, namely, that in which we treat the fubjedt 
under experiment. 

Now, if we would take all the parts educed 
from pyrites in the largeft view poffible, thefe ei- 
ther exifted already in the mixtion thereof, and 
thus are actually feparated, or are new-produced 
in the ad of feparation, or rather of the deftruc- 
tion of the pyrites, or elfe they exifted in the fy- 
nVtf in cUftindt parts* the former are iron-earth, 
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copper-earth, crude-earth, fulphur, arfenic, gold, 
and filver, all which we have again divided into 
eflential and incidental parts : of the latter, or the 
parts new produced, we have only one inftance, 
namely, vitriol, yet it may be queried, whether 
to this laft fort might not be added fandarach, as 
fulphur and arfenic, whereof fandarach confifts, 
cflentially and corporally exift in pyrites, not in an 
united, but a feparated ftate, though not coming 
tip lb fully as vitriol to the cafe. And it might be 
further queried, whether the gold and filver in py- 
rites were aftually, or corporally and formally, tho* 
in a feparated ftate therein, and not new produced, 
elpecially by means of additions. 

Should we abide by the eflential parts of pyrites, 
namely, the iron, fulphur, arfenic, alfo the cop- 
per, the pyrites, in the ftri&efl fenfe, is not a mist* 
or a body made up of fimple parts -, nay, not a 
compound, or a body put together of mixts, but a 
decompound* namely, put together of compounds ; 
and' accordingly the queftion fhould feem, not to 
regard the original particles of the pyrites* but the 
original parts of each part of the pyrites: but as 
this would carry u* too far, and efpecially as I 
confider not thefe parts as fuch, buf only as parts 
of the pyrites, we not only may, but muft enquire 
into its original particles, as a compounded body 9 
and pyrites being a decompound, the queftion is, 
whether the compounds, as the fulphur and iron 
were a&ually and formally prelent when the pyrites 
was formed, or whether thefe compounds firft ex- 
iftcd in the aft of formation and production ; or, 
what to many may appear niore diftinft, whether 
the formation of the pyrites be a compojition, or a 
mixtion ? where, by the former, the parts muft ac- 
tually exift, but by the latter firft begin to exift. 

We 
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We are-hore not to confider nature under the 
notion of a builder, who colle&s and prepares his 
materials, but rather as forming mixts* in the 
courfe of the oompofition itfelf j or, in the courfe 
of the decompofition, compounds ; and, in the courfe 
of the formation, forming new materials, not ex- 
ifting before ; and even by means of deftru&ion, 
which readily happens not without new produc- 
tions; though fome, from experiment, might 
maintain the contrary : as it muft be allowed, ore 
may be prepared and formed by art, from paru 
already mixt and compounded, as metal and ful- 
phur, yet no confequence can be drawn from art 
to nature •, though, fo far fhould feem probable, 
that nature and aft may proceed in the very fame 
manner: and I have made feveral experiments, in 
the view of mineralifing metals, ifyhich I fliall here 
communicate. 

A proper ore confifts, proximately, in a metal- 
lic earth, fulphur, and arfenic (either one, or both 
together, of diefe two volatile matters) to which 
may be added a frequent admixture of an unme- 
tallic crude earth 5 I mean fuch'a crude earth as is 
incorporated with the mineralifed metal, or pro- 
per ore mixture, and not a kind of ftone and mi- 
neral adhering to the ore : I alfo do not mean ore 
in a lax fenfe, according to which, all forts of 
ftone, barren in metal, fulphur, and arfenic, are 
called a mineral, or ore : nor do I mean ore in 
the ufual notion of miners, who ftile filver hold- 
ing yellows and browns* ores ; but I intend fuch, 
where the metal is plainly and eminently feen mi- 
neralifed, or reduced to an ore-ftate: or, ore in 
the ftri&elt fenfe, is either a fulphur ated y or arfe* 
nicattd metal, as pyrites* lead-glitter, copper-ore, 
tin ore, redgoidijb, glafo ores, and the like." 
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When I would try to make ores from metals, 
and, as it were, re-produce them, I cannot, *for 
that purpofe, employ the principles, or fimple 
particles themfelves, of which they are formed ty 
nature in the bowels of the earth, as thefe, in their 
feparated ftate, are no objefts of our fenfes •, but I 
am obliged to ufe metallic earths, or formal me- 
tals, alfo real fulphur and arfenic, in order either 
to arfenicate, or fulphur ate the former, and thus* 
bring them to the form of an ore. In fome in- 
ftances I have hit tolerably well, in fome but in- 
differently, and in others not at all, as will" appear 
from what follows, 

(ii) From fome univerfal earths, which neither 
are, nor were aftual ore or metal, metals may be 
made ; for inftance, from foflile calamy, iron, in- 
deed in no cqnfiderable, and zink, in a large 
quantity ; not only when the proper body, where- 
in it may incorporate, namely, copper, is expofed 
to it, but even without the addition of metal, bare- 
ly upon the application of the metallifing, fatty 
matter, with proper care and attention, that the 
matters be not burnt out and reduced to afhes. 

(2.) From metallic earths metals may again be 
made, and, in part, fuch as they already were, as 
from lead-afh, tin afh, &V. lead, tin, &c % . name- 
ly, by re-incorporating the fatty, metallifing fub- 
ffance, or phlogijlon^ which operation is called re- 
duttion ; partly, what they were not before, as fuf- 
ficiently appears both from gold and filver, which 
may„ in different manners, be educed from diffe- 
rent incompleat metals, and femi- metals, parti- 
cularly, bifmuth, tin, regulus, lead, andquick- 
filver. 

(£.) From 
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(3.) From univerfal crude earths it is with 
difficulty that ores can be exhibited, the con- 
trary of which one might be apt to imagine 
from the opinion of fuch earths being the 
mother of ores, and the fulphur and arfenic 
with their co&ion, the father^ or impregnating 
principle. Examine the matter, as I have re- 
peatedly done, but in vain, with fulphur, a thing 
otherwife powerful and efficacious, on well puri- 
fied and prepared ochre, which already, along 
with fulphur, was an ore, that \s> a pyrites * 9 or if 
you fufpcdt it fallen, by the vitriolifation, to a 
form quite irreducible and foreign to the defign, 
take flime, marl, loam, clay, and leaving out the 
tendereft, unchangeable, and mildeft earths, try 
any how, with fulphur, to accomplilh an impreg- 
nation of ore : though it cannot be denied, that 
to the production of metals, particularly #of iron 
and filver, by means of fulphur, not only the earth 
of one of its parts, namely, its fatty portion, but 
of its whole fubftance, is really fitted ; as, by a 
due degree of appropriatign and incalefcence, it is 
not only made operative/ but, by a proper length 
of time, may be made permanent ; but this laft 
operation requires the hand of an able mafter. 

(4.) From fome metallic calces, or earths, that 
were aftually metallic, ore may be again made, as 
appears from the genuine glajfy ore, which, from 
the faline filver-calx, when fmelted along with ful- * 

}>hur, nay, foftly, and for a continuance thorough- 
y warmed therewith, ufually appears in a drufy 
form. 

(5.) From filver itfelf, without previous reduc- 
tion to an earth, there is again procurable with the 
addition of fulphur, or rather cinnabar (as the fulphur 
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in the cinnabar has more time duly to lay hold on 
the filver) fuch a glafly ore, not eafily diftinguifh- 
able from a native fort \ as appears, from the known 
cinnabar procefles, where ufually filed filver is ce* 
mented with cinnabar. 

(6) Ores may be made from the incomplete 
metals, and from femi-metals, as tin-ore from tin 
and fulphur, antimony-ore from regulus and ful- 
phur, bifmuth-ore from bifmuth and fulphur, tin- 
nabar from quickfilver and fulphur, lead-ore from 
lead and fulphur, namely, where the fulphur is 
in feparate parcels, conveyed on the metals in flux ; 
and that the incorporated fulphur may not be forced 
off again, the mixture is poured out in due time. 
Yet, 

(7.) It is from the feweft metals fucht>res may 
be made, as fhall refemble thofe from which me- 
tals were originally fmelted, viz. 

(8.) A faftitious tin-ore, which is flakey, black- 
ifli, footy, and ftellate, like antimony, nature no 
where fupplies us with, though properly to be 
called a iulphurated tin. 

9. From tin (fo.far at leaft as I have tried) no 
tin-oi;e can be madej neither can its proper mi- 
fceralifing fubftance, the arfenic, be brought to 
flux, and confequently to the requifite degree of 
aftivity; nor the tin duly expofed and appropri- 
ated to it, on the fcore of its eafier diflipation and 
incineration. As little, 

(ro.) Is a mineralifed bifmuth, or fa&itious bif- 
muth-ore, found fimilar to a native ; for, though 
it appears fuiutted by the fulphur, and looks fine, 
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yet it not only does not exhibit the texture, but 
even the appearance of the natural mixtion is want- 
ing, by which it fhould hold no fulphur ; though 
this experiment (hould, on other accounts, be re- 
peated, and more accurately examined. 

(11.) That procured from lead and fulphur comes 
tolerably near a foffile lead glitter, or ore ; only it 
is very imall -grained, and, if not removed almoft 
inftantaneoufly from the fire, proves very footy 
and powdery. 

(12.) The redu&ion of a metal to the form of 
an ore, even its native form, is better feen in an- 
timony, which is procured from fegulus and ful- 
phur, but more fine- grained than a foffile anti- 
mony commonly is ; and would certainly be more 
coarfe-grained, if art, like nature, could take the 
proper time, and the operation not be hurried. 

(13.) 'Tis in the preparation of cinnabar, that 
is, the rhineralifation or quickfilver, that art, at 
length, moft perfeftly approaches to nature, info- 
much, that between a fa&itious and a native cin- 
nabar, very little, if any diftinftion appears. 

(14.) On the contrary, copper cannot be mine- 
ralifed, or not fo as to be like a native ore, for that 
procured from fulphur and burnt or calcined cop- 
per (as uftum) is no longer a metal, only as it 
contains fulphur, it is called a mineralifed copper; 
and, after burning out the fulphur again, nothing 
remains but a metal burnt out, and reduced to an 
earth ; And where in nature do we find fuch a 
fort? 

(15O N « • 
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(15.) No genuine ore is procurable from iron, 
efpecially in the form of a pyrites \ for, as to the 
factitious pyrites* for which antimony is employed, 
it is in parts highly antimonial, and thus of a 
mixtion unlike what is native, feeing antimony is 
never obferved to be in pyrites % or, it will be a 
fort of fcoriac, or flags, where the iron, after the 
precipitation of the regulus, combines along with 
the fulphur, and exhibits fomething refembling an 
ore, without appearing yellowifh, like an ore con- 
fiding of iron and fulphur, as in the fulpbur-pyri- 
tes. Befides, in the abfence of the falts it falls* 
not to pieces, but remains firm and lading; and 
yet it is affedted by the air, though not in the way 
of vitriolifation, fuch as the air ufually cffe&s in 
genuine fulphur pyrites. We come ftill nearer to 
nature here, when for the fulphuration of iron, 
inftead of antimony, we employ a pure lead- ore, 
under which operation lie concealed fome practi- 
cal truths. 

Now it is poffible there may be fome better means 
of bringing metals and metallic earths back again 
to their native ore-form, as the ways of trial in 
nature are fo endlefs, that it is not poffible to de- 
vife, much lefs perform them all ; we mud not 
therefore, from a mifcarriage in an intended expe- 
riment, direftly conclude the impoffibility of the 
thing : yet it follows not, that nature, in her for- 
mation of the pyritesl proceeds in the very fame 
manner that art does ; but, from the circumftances 
hereafter to be alledged, there is no fmall probabi- 
lity, but that to the ground-work of pyrites, as of 
other ores in general, not" mixts, but Jimples 6r 
principles contribute; that is, not matters already 
proximately prepared for parts of pyrites, but un- 
determined 
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determined juices and damps, which, by their 
conflux and co&ion, firft of all become either iron- 
earth, CQpper-earth, fulphur, arfenic, gold, or 
filver, as now extent in the prepared pyrites. 

Upon a general view of the fubterraneous ore- 
prodpftions,' particularly drufc and Jtnter y we (hall 
fin$ three forti.of ftone,' and as many ways of their 
prodiidtion and; generation. 

The firft is an induration or condenfation of dry, 
earthy, but tender, porous, and. powdery parti*, 
cles, by which an earth may be baked, and be- 
came of the hardnefs of ftone, by means of air 
and water, as I have reafon to be fully Satisfied by 
indubitable figns from the atites. 

The fecopd is a. precipitation of earthy particles 
out of wat$r, ty means ob its running and trick- 
ling down, whence arife the Jinter ftps ferri and 
Jtaladites ; not out of* muddy, but the mod tran- 
fparent fpring- waters, in ^yhich the earth lies ftrew- 
edup and down in the moft tender manner, fo as 
to efcape not only the fight, but the clofeft ftrain- 
er.s. 

The third is a cryftnllifation^ where ftoney, both 
fliqjy and fp^thy particles, intimately diflblved apd 
mixed in the water, like a fait, (hoot out of the 
moft tr,anfparenf cryftal waters, by means of reft, 
and by length of tirpe; confequently, by the moft 
leiiurefy and unobfervable evaporation of the moi- 
fture into formal,, faline cryftals ; as. I - have fully 
jnatfe appear ip chap. V. In this alfo Dr. Wood- 
ward agrees, with refpefit to the production of 
drufe, mountain-ayjialfj &c. 

But 
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But as to ores themfelves, it is not credible that 
any one of the above three ways is that by which 
they are generated : to begin with the third; we 
* find, indeed, fuch, not only cryftaUiform, poly- 
gonal, prifmatical, &V. forms, both in ftones and 
falts, but alfo in drufe, lying immediately on ftonc 
and bottoms, formed by cryftallifation, as might 
incline us to think both the ore and ftone to be 
generated at once, and in the very fame manner. 
But it cannot be conceived alfo, that metallic 
earths, fuch as belong to the formation of ores, 
fhould be fuppofed to be diflblved by meer water, 
feeing we have neither example nor experiment to 
that purpofe, as we have for the production of 
drufe. v 

Why then mud things, lying upon and near 
each other, be fuppofed to be produced together, 
and in one and the fame manner ? When Jinter 
comes to fettle, the drifts and fhafts, where it is 
ufually produced, are not full, but empty of wa- 
ter % but cryftallifations happen not without wa- 
ter : and from fight we learn fuch apertures to be 
as fcldom, after the generation of the pyrites on the 
Jinter \ full of water, as before in the generation of 
the fmter itfelf they could poffibly be. 

As little can the fecond way be genuine, whilft, 
as was faid, common water is incapable of bearing 
up fuch heavy particles as the metallic are ; I will 
not fay in fuch a degree of diffolution and rarefac- 
tion, as there are no inftances to fupport the afler- 
tion, but in fuch quantity as would be needful for 
the produ&ipn of the fuppofed ore ; feeing, by the 
leaft degree of reft, they fhould fqparate again like 
a flime or Jludge. In a word, between water and a 
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crude unmctallie earth there may, indeed, be fome, 
but between water and a metallic earth, no ana- 
logy; but the latter may by means of middle fub- 
ftanccs, viz. falts, as appears from the effe&s of 
lharp, corrofive waters on metallic earths, be ap- 
propriated to each other. 

Laftly, as little can pure induration prove of 
any confequence here, if, amidft many other cir- 
cumftances we again only confider the beds and 
figures of pyrites on drufe and finter. 

But there are fome ftrong reafons againft ima- 
gining the generation of an ore to refemble the 
springing of a plant out of the earth ; one is, that 
tnen we muft expeft to find in the ftone or rock 
the roots, and, by their means, a connexion of 
the ore with other matters, as its origin ; but of 
this we find not the lead trace either on drufe and 
fiffures, where they often lie as loofe as if only 
glued thereon by one end, or in the firm rock or 
ftone. But the generation of ores rather happens 
damp-wife, as I think I have fhewn in chap. V. I 
fhall only repeat one thing, that from hence, in 
particular, it appears, why the ores, (landing on 
drufe, generally prefent one fide only, namely, 
where the weather or damp beats on them like a 
driven fnow. 

Thefe ore-producing and ore- conveying damp 
may, both in their original and incidental matters, 
not happen to be of one and the fame mixtion and 
influx ; yet it is not fo neceflary to fuppofe a very 
great variety of them, feeing it is poflible, from 
the internal coftion, the length of time, the beds 
or matrices, to afiign a realon, why from one and 
the fame damps different prodo&ions may arife. 

The 
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The beds or matrices are, undoubtedly, in fome, 
degree, pre-requifite ; for, though almoft each fort 
of ore be to be met with, confequently generable 
in various forts of ftone and earth, for inftance py- 
rites, the univerfality of which is indiiputable ; red- 
goldijh ore, which is to be found on quartz, fpathj 
ihiver, C£c. lead-ore, not only in thefe, but in 
lime- ftone, and other minerals; tin-ftone in quartz, 
fpath, Mufcovy-glafs, and clays; and we are (till 
far from having made fuch difcoveries in the bow- 
els of the earth, but that many more may remain 
concealed ; nay, probably, ores may be discovered 
in beds where they were never fufpc&ed to lodge, 
in particular, quartz, horn-ftone, &V. which are 
the firmeft bodies, prove to be univerfal matrices 
of ores : yet here it holds not as Qf the matrices of 
animals, which are abfolutely neceflary, and con- 
tribute materially to the birth. 

This is manifeft from experience : however the 
difference of beds may contribute fomething to the 
generation of ores ; for, otherwife, why fliould 
lead-glitter be, if not quite a ftranger, yet rare ajid 
thin fown injbiver^ whereas pyrites is almoft uni- 
verfal ; and why Ihould tin-ftones never be heard 
of in fhiver ? But we are not always to form a 
judgement of the truth of this propofition from 
mixt-work, where ores and minerals are feen mixed 
together in a furprifing manner ; but then it is in 
places where two yery different veins happen to 
crofs each other. 

In like manner, fuperfoetations mu(t not be 
totally reje&ed, particularly, where ores and mi- 
nerals are difpofed in layers, one on the other ; and 
where, not the- undermoft ftone or rock, but each 

layer, 



Digitized by 



Google 



jffheTYkiT&Si 2$2 

layer, muft be confidered as the matrix of the next 
above it. Befides, it is not to be denied, but that 
there are beds, or rather produ&ions, where, ac- 
cording to all appearance, the under and over lay- 
er contribute neither positively nor negatively to 
the production of pyrites ; that is, neither promote 
nor hinder it, but the damps contribute all ; nay, 
even to the firft. earth of Becher, and thus to the 
ground- work of the ore. 

Leaft of all is nature to be here confidered as a 
common mechanic, who has all his materials ready 
prepared, and only puts them together: for, tho* 
the gurs, or mineral juices, and Jinter* ambng 
which are claiey and ochfy matters, are, and may 
be matrices, yet fuch marly, ochry mineral juides 
muft not be fuppofed to exclude other fcafths and 
ftones. 

In a word, ores certainly have a matrix ; firft, 
a fitly adapted place; again, a matter not quite 
dead and motionlefs, but emitting its efficacy and 
emanations on fomething, or at leaft is a receptive 
matter. Ih and upon fuch earth and ftone may 
ore and metal be produced, bdt neither can fuch 
earth or ftone themfelves turn to ore or metal 5 
which matrix, whether the ffbney or earthy, con- 
tributes more material damps, is a queftion not 
fo eafily refolved : the anfwer, however, feems to 
favour the laft more than the firft ; as what is ten- 
der, foft, and yielding, is more fitted for the 
change happening here, than what is clofe, hard^ 
and ftoney. 

. But in all thefe out-weatherings, or exhalations, 
either* from the under or upper layers", either po- 
jrous, flimy or clofe; that is, either earthy or ftony 

S matrices^ 
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matrices, the affair principally depends on the /*- 
weathering or inhalation, for the pfodu&ion of 
an ore, particularly pyrites : which inhalation on- 
ly confifts in damps, fumes, vapours, &c . feeing, 
from the con fi deration of drufe covered over with 
ere and Jinter* neither induration, precipitation, 
cryftallifation, nor vegetation, can have any 
place. 

* 
Thefe damps are mineral, yet not of an ore 
and metal mixtion, but, proximately, fitted for 
fuch a mixtion. They rauft be of different forim 
and mixtures, confcquyitly of different powers 
and virtues; as the bufinefs of mineraJifation 
cannot depend on bare co&ion, or the nature of 
the matrix or bed \ namely, fijbtile earths, which, 
in certain places, proportions, times, degrees of 
warmth and co&ion, become in one place, lead, in 
another tin, fcfa. and when once prepared, remain 
unchangeably the fame, tho* indeed fubjed Co wea- 
thering or deftrudtiori. 

In general, mineral damps have the following 
origin and nature \ they proceed from all manner 
_ of bodies, either animate or inanimate, though 
from the former in greater plenty ; not only from 
porous and loofe bodies, but alfo from the clofeft 
and heavicft bodies, even from firm ftone, of which 
we have an inftance in the magnet. Some bodies or 
matters evaporate, barely by a diminution and difli- 

{>ation of their entire fubftance, as pure water, vo- 
atile falts, brandy, camphire, phofphorus, fie. 
Otfher bodies evaporate by an abftra&iori and repa- 
ration of their highly fubtile particles from the more 
clofe, coarfe, and earthy parts j for inftance, a fa* 
line or earthy water, cither fpontaneoufly or 
artificially. Others again exhale, by a deftruc- 
tion both of their texture and mixture s . as ap- 
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pears from the volatile falts procured from the cor- 
rupted parts of animals, and the acid of beer. This 
deft ru ft ion is in the vegetable kingdom called fer* 
mentation \ in the animal, corruption ; and, in the 
mineral, I find no better term to exprcft it by than 
weatherings or diffolution. 

The matters Considered fis exhaling* are either 
purely watry, as puj*e water and brandy ; or watry- 
earthy ; as wine, beer, vinegar, oil, and flimy, 
.faline, and bituminous waters; or earthy- watry, as 
wood', bones, gums, falts, fulphur, bitumen; or 
laftly,' almoft pure earth, if not entirely earthy, as 
crude and metallic earths, ftones, ores and me* 



Now, as evaporation is a kind of motion* and 
motion implies an impulfe ; we here, find as impel- 
lents, air and fir e* which miift animate, as it were^ 
and make natural mixt bodies evaporate, or they 
would otherwife remain at reft and rqotionlefs. Air, 
certainly is a capital inftrument in the bufinefe of 
evaporation, as being of itfelf not only fufficient* 
but better fitted for the purpofe without adkual fire % 
whereas fire canpot fubfift without air : and the dif- 
folutions, malaxations, reparations, purifications* 
and new produftions, &c . ' by means of air alone, 

?ove quite different from thofe procured by fire* 
et air, which is in itfelf cold, and neither at aH 
times attempered by the fun* nor by a particular fort 
cf weather and wind, may be aided in its effe&s* 
when you would have it a proper, efficacious inftru- 
ment, if not by an attuai fire, yet by a due fcreen- 
ing. The air operates from within outwards, 
whereas aftual , fire only externally : air alfp takes 
up more time, and thus makes purer and more 
lafting parts. It, indeed, carries along with it foreign 
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Digitized by 



Google 



260 Of the Principles 

matters, but fuch as are more tender, flowing, and 
fimple than the coarfe, footy, ftubborn, and earthy- 
particles of fire, which in open or chinky veffels 
mix more of the flame with the fubje£t. The prin- 
cipal effe£t of the air here is by its tenderly mixing 
the fubtile, dry parts .with the moift in a clofer man- 
ner than can be affc&ed by the fire. 

In regard to mineral damps, particularly thofe 
for the formation of the pyrites, three things are to 
be confidered. 

(i.) Of what they confift. 

(2.) Their origin, and the manner of it. 

And, (3.) How they become pyrites. 

As to the firft, namely, in what the pyrites damps 
confift : we are not to fuppofe the univcrfal air-par- 
ticles, as the proximate matter and feeds ; feeing 
this would be going too far back: neither on the 
other hand, are we to conclude them to be fuch 
mixtures, wherein the parts of the pyrites, namely, 
the fulphur, arfenic, iron, &V. are formally and 
fubftantially contained. But rather taking the 
mean, to fuppofe them to be damps of a middle 
fubftancc, not common to all the three kingdoms, 
nor formal parts of the pyrites, but a kind of fatty, 
tough glue. 

Here we muft readily allow, (1.) That the proxi- 
mate and firft feminal forms of the pyrites may con- 
fift in crude unmetallic earths; 

(2.) That crude earths are in their mineralifatjton 
and mecallifation, primarily appropriated to iron, 

and 
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and fecoisularily to copper; as by deftrudtidn thefe 
two metak arc ufually very eafily reducible to fuch 
earths ; not btjt that they may degenerate (tho* not 
become of another fpcciesj from the unkindlinefs of 
the foil and other xircumftances. And thefe damps 
are to be confidered aVdifferent as the feveral £yr?7<* 
themfelves are, and as univerfal as the pyrites it- 
felfis. 

As to the fecond thing, namely, whence thefe 
damps, or the feeds of pyrites arife ; we have three 
things to confider here. 

(1.) Dry bodies, as earth and ftone; only the 
parts of the ief mer lay fpOngy and loofe on each 
other, but thofe of the latter baked firm ; and, at 
times, feem as if run or melted together: whence 
ftone may be produced from earth, and earth again 
from ftone. Now the queftion is, whether thefe 
laft exhale. 

We have three forts of ftone ; namely, marl- 
ftone, lime-ftone, and flint-ftone. Marl-ftone, 
which has ceafed to be an earth, and commenced a 
ftone, not only crumbles in the air, but proves 
a good manure for vegetables; various inftan- 
ces of which I have mentioned in my Flora Sa- 
turnizans ; particularly, one from Oberau in Mifnia, 
which fufficiently (hews the affinity between the ve- 
getable and mineral kingdoms. But for this ftone 
to contribute any thing to the growth of plants, it 
muft be refolved, whereby the refolving moifture * 
of the air does not fo much crumble its earth, as 
rather extradt fomething from it ; ndt take it up as 
a fine powder, but fwallow it up in fuch a manner, 
that the earth, by means of the water, is no longer 
an earth, and as little a water, but a third kind of 
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glutinous fiibftance, arifing from earth and w^ter ; 
which by vegetables is drank up in the way of 
a vapour : and the fame matter, in order to ferye 
to the growth of ores, muft have both its firft rife 
mid propagation vapour- wife. 

Crude, unburnt limeftqne feetns alfo fubjed to 
weathering or refolution, and in the fame manner; 
the ftata£tites % dropftone, ovftone finter of Friberg^ 
to which the iron-blooms are alfo referable, is a fort 
Of lime ftone. This limy fubftance is derived from 
a tender earth f fuftained and carried along by pure 
Water, from which it feparates in proper time and 
place, and falling down colledts gradually, and 
turns to the hardnefs of a (lone. Now, as the wa- 
ter lets it fall, it is plain, it is fomething incidental 
to it, and fomething that it muft have licked up 
fome where in its paffage, A like inftance, not ^ 
little confirming this opinion, weobferve fonaetimes 
on walls, plaiftered over with lime, as in large aque- 
tfu&sj for inftance, that called the balfebrucke at 
Friberg, and in thpfe arches built in mines for 
lengthening ^/B^/zj and levels ; where it evidently 
appears, that the finter % hanging down from thefe 
walls, comes from the lime ; or .rather, that the 
lime, even after being burnt, flacked, and no longer 
quick and capable of conception, is, notwithftand- 
ing 9 ftill fitted for refolution, and capable of being 
flbforbed by the water in the tendered manner ; only 
with this difference, that this wall/inter is not near 
fo firm and hard, but remains always very fpongy 
and flaky. Now, here we cannot fo very expiefty 
aver, that fuch earth is loofened by a weatherings 
and afterwards incorporated with the water; but 
. that this rather -happens, as we muft at leaft allow 
pf wall-Jinter> by means of a fofr flooding ; tho* 
in regard to.the genuine groove-drop-ftone, from 
i(s particles being fo intimately mi^ed with the wa- 
' ' ' " * '• * • ter^ 
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ter, as by a kind of extraction, there muft be a 
weathering or refoiution to" precede the flooding and 
extraction. Yet, amid ft- all pur uncertainty about 
this matter, we obferve fime-ftone to be fgbje<3: to 
deftrudtion and refoiution, from which come highly 
fubtile earths, which, as here, may change to a 
formal ftone, and in other clrcumftances, to differ- 
ent other produ&ions. 

The nature , of quartz, or flint-ftone,fecms entirely 
impregnable and lading; yet thofe drufe and quartz y 
which appear, as if gnawed and nibbled by mice, 
feem to ?dmk our catling their indeftruftibility in 
qucftion : and, I muft own, this fort of ftone may 
contribute fomething to the production of ores, as 
it is fo eminently adapted for that ground-earth, 
sailed the ftony and vitrefcible, by Becher. 

(2.) In the depths of the earth we haye collec- 
tions of (limy, fulphureous, and feline waters, 
whence damps, vapours, and exhalations jnay arife, 
which may greatly contribute fo the production of 
pres 5 from an internal incalefcence and fermenta- 
tion, as it were, thefc matters exhale, and in con- 
junction with other vapours, become proximately 
adapted for the generation of all manner of mi- 
nerals. 

(3.) Ores themfelves exhale, of which we have 
palpable inftances, tho* my experience extends only 
to tour forts, which exhibit any fuch change on the 
furface of the earth. 

Sutthisisjiot required of all* feeing (1.) feveral 
fprts of ores may be produced, tho' nqt feycral bo- 
dies, weathered or refolved for the purpofe : as the 
refoiution of a rtd-goldifo pre is not requifite to the 

produ&ion of an ore of that fort, but a quite dif- 
------ g + f crcn 
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fereat fort, according to circumftances, may be 
produced from the damps arifing from this ore. 

• 
(2 .) As in the bowels of the earth, cjuite other 
caufes and circumftances may concur, by which all 
ores, and fuch as we find unaffefted at the day, may 
become fubjeft to weathering. 

Now the four, hinted at above, are alum-ore, 
cobald, bifmuth-ore and pj.rites 9 . Cobald, whca 
expofed long in the heap, either in a clofe, damp, 
moift room, or to the open air, rain ^pd fun, efpe T 
cially in fmall pieces, or a meal, becomes ib heated, 
as to erpit a lharp, fwgetifli damp or vapour from it. 
Hither alfo bifmuth-ore is referable, which not only 
generally adheres, but is alfo. nearly allied to fmalt- 
cobald, and ufually bewrays iis weathering among 
cobald, with an efflorefcence of a peach-bloom co- 
lour. Alum-ore, particularly the fort of a woody 
original, and (till containing woody matters among 
it, and of a bituminous nature and quality, as the 
large alum-mine at Commodaii in Bohemia, which 
takes fire, in the air, after lying a little expofed on a 
heap in the weather and jun ; fo as not only vio- 
lently to fume, but alfo turn to a coal, and burft out 
into aftual flame ; for which reafon it mult be often 
dafhed with water. , Stone-coal, fo far as it is ge- 
nuine, and not confiding in bituminous, light, alu- 
minous matters, has not, fo far as I know, the fam$ 
effeft as this alum-ore. And the queftion is, whi- 
ther fuch accenfiohs in coal-pits are ifp^ntaneous, ojr 
heedlefsly caufcd from a&ual flame and fire. 

Limeftone appears, as was hinted above, even in 
its unburnt ftate, to be fitted for weathering, and to 
^>ear fomething to be extracted from it, communi- 
cable, if not to the^ air in form of a damp, or va- 
pour. 
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pour, yet to the water, panning over it. Again, it 
fhews, that in catcarlous hot-fprings, it may be 
burnt by fubterraneous fires even in the bowels of 
the earth, and thus communicate itfelf not only to 
the intercurrent waters, but probably, as in (lack* 
ing quick-lime, may emit a faline, earthy fume, 
fitted here and there, efpecially with the acid of 
other vapours, for all manner of mineral produc- 
tions. 

Pyrites is, preferably to all other forts, capable of 
mariifefting the fubterraneous weathering of ores 5 
yet the white, or poifon pyrites is incapable of any 
fuch figns in the bowels of the earth, or by any ex- 
periments in the huts, like what we obfcrve of the 
yellowilh and yellow. The coppery fort, it is true, 
will not eafiJy fume or exhale at the day, unlefs it 
be made very fmall, and lie expofed in large heaps 
in a proper place to weather and fun. But the cop- 
pery waters in the grooves, having their original 
bnly from refolved pyrites, fhew alfo that copper - 
pyrites, efpecially in the bowels of the earth, and 
Under certain circumftancea, is liable to destruc- 
tion or refolution. 

Thefe waters, which are commonly called ce- 
went -waters, are not only obferved at Neufol in 
Hungary, but alfo in many grooves with us at Fri- 
berg : and it would feem to me, that the more 
coppery the pyrites are, in which cafe we at Friberg 

. ufually call them copper-ores, not pyrites, the , lefs 
yielding they are to fuch weatherings, and (he fir* 
tner and more conftant they remain 5 whereas the 
lefs copper the pyrites happens to hold, and the 
purer they are in iron, it more eafily vitriolifes 5 
befides, that we have fewer inftances of fuch vitrio- 
,lic waters, -but many of fprings, holding < pure 

• ' iron- 
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iron- vitriol ; as the iron- pyrites is not only the moll 

common fort of pyrites, but of ores too ; fo that, 

preferably to other minerals, it fhould feem to be 

Serviceable for yielding fumes and damps for the 

production and generation of new ores. 

« 

3. Some other circumstances ase here to be con- 
fidered, by which we may .have a nearer view of 
the manner of pyritification, fit mineralifation ia 
general* 

(1,) We are not to imfgiae thefe o're-dwqp^ 
which at length end in the fprqi of the pyrites, al- 
ready to Contain the pacts of the pyrites, as iron, 
copper, fulphur, andarfenic, but only to confider 
them as a feed. This is matter of /aft $ the proof 
clearly appears from the enumeration of the ievewl 
circumftances above, therefore I £haJl only men- 
tion the texture of this ore, which is fo fnaoofh and 
even, fo undiftinguifliable, founifoFm in the mix- 
tion of Us parts, a$ if run or c*ft together, and 
hence in its ground-work, of the ,n>qft tender 
mixtion, and fuch a form, as can never be imagined 
of damps, containing the parts of the intended 
whole, without forming too grots a notion of the 
mineral principles, 

Yet this comparison of animal aod vegetable 
iceds muft not be carried too %, as if the body .of 
tbepyrtw, grown from its feed, could frpm its 
own fubftaope enlarge and encreafe : but here hup- 
.pens, # firft, an accumulation, in the coqrfe of 
which, an elaboration commences at the iawie 
lime ; by mean* of which the matter gradually aj>- 
proaches to the intended body ; and fp long as it is 
jftill receptive, or if you had rather, feminalaad 
foft, fo long ititill receives jhc tmnfient dan^ps, 
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which k brings into the fame ferment and co&ion 
wfrh itfelf ; and when the body begins to .be cam- 
pleated, which happens from within outwards, it 
ceafes to receive ^ny thing further, till at laft it is 
arrived at its ftafe* of full degree of perfe&ion, 
and is, i^ if were, finiflied. .Nor ought we more 
readily to believe pyrites, or any other ore, once 
arrived at their confiftenie, firmneft, and ftate, to 
improve further j for inftance, in gold and filver- 
yieldj all further working is at an end, and the 
body continues at reft and at a Hand. An ore, it 
is true, Wgins again to coftie into motion, not in- 
deed for its melioration and exaltation, i>ut jcather 
deftxuftion and refoJuoon; as I mentioned above, 
and ihaU ftill further jpww in the following chap- 
ter* 

What has hitherto been feid, may feemfufficient 
to the head of the original, particles of the pyrites $ 
as being matters quite out of the reach of our'fenfes, 
and in funpor* of whioh we can have no .convin- 
cing proote •, hut the whole muft be made out. by * 
diftant inferences and reafonings, and a goodifhare 
of imagination : nor can any very confiderable ufe 
be expected from them : yet, I cannot omit /taking 
notice of two obje&ions, for the fake, atjleaft, cf 
obviating foroe >prqjudice$, and making fojne.te- 
jparks, that may not be altogether unuleful. 

,(ir) It will Walked, how water is capable cf 
fuch jnighty effeds, .and the mor&vrc of ilhe.air, 
which is nothing but a puce water, of difiphring, 
corroding, and weathering Jftoncs and tires ? i 
f might only, for«nfwet, dke&:the obje&ortothe 
pyrites* which mayJtt <feen to crumble. and vitrio- 
life. barely by cneaos of the air, .withoutany fbarp, 
4om>five waters: butlhox Lcannotforfacar advan- 
cing 
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cing an ufeful truth, regarding the very myftery of the 
art, without engaging now in tedioufly enumerating 
what experienced men have boafted of common wa- 
ter, or rather, of what only appears to be fuch •, for 
inftancc, Becher, of a water drawn off from frefh 
clay \ Caflius, of the phlegm of aqua-fortis ; o- 
thers, of that from vitriol, rain, dew, and the 
moifture of the air ; or without mentioning the 
power of the air, in regard to its effefts on the ani- 
mal and vegetable kingdoms. 

This truth may be fupported, that genuine 
folutions depend not fo much on ftrong corro- 
fions, as on gentle macerations; that is, fuch 
folutions, as fhall yield us any new extraordinary 
productions ; as it cannot be denied but that corrofive 
waters may yield fomething worth the trouble, tho* 
nothing extraordinary. Now, the left corrofive the 
means of folution are, the lefs of a faline nature thef 
muft hold ; and the freer they are of that, the lefs 
violence they exert on, and the more they are adapt- 
ed, foftly and naturally, to macerate the fubjedt ; 
and to this we fhould bend our chief regards. 

Thus, between folution in general, and mace- 
ration, there is a wide difference \ in regard, that - 
the latter is always a folution, but the former not 
always a maceration. In a folution by corrofive 
waters, the folvent and folvend become indeed one 
body, but not fo clofely united, &sin maceration ; 
for, by maceration, the Jblvent is fo intimately 
combiped with the folvend, as not only to become 
together an indifcernible body, but alfo to acquire 
a new form and nature. Yet the moifture of the 
air (tho' the offspring of other waters) has fome- 
thing peculiar, and fhould indeed feem, as it is fa* 
line, to have the effe&s of faline folvents : but pro- 
perly 
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perly and formally it holds no fait, and if any be 
procured, it mud be by means either of corrup- 
tion or fermentation ; and thus, by means of the 
deftru&ion and transformation of the mixtion ; or 
by means of a magnetifm 5 and hence it is at va- , 
rious times of various forms, according to the na- 
ture of the body it happens to be incorporated 
withal. 

The incomprehenfibility of the volatilifation of 
earthy particles may be objected, againft what muft 
kappen in the weatherings or deftru&ion of ores 
for new productions : but here we mud not 
underftand an evaporation in an earthy form, as what 
might well be allowed to happen, tho' not prove of 
any fervice to the bufinefs of the production of 
ores •, but an evaporation in the way of a clammy, 
fatty, vifcous fume, wherein the moifture has in- 
timately drank up the earthy part. There may be 
intended in general a volatilifation, of dry par- 
ticles, either by the power of nature or art, yet we 
are well to obferve, that there is a wide difference 
between undertaking fuch volatilifation with a body, 
as , (landing in its natural crude union with other 
things, and as feparated from them. Poppius on 
Agricola has proved the prefence of real copper in 
fulphur, and I myfelf have difcovered formal iron 
in crude fulphur. Have we not here therefore a 
volatile copper and a volatile iron ? But take and 
try your copper and iron, and you will find fuch 
volatilifation a very difficult matter, or not to fuc- 
ceed at all j whereas fuch metals, whilft (till lodged 
.in pyrites* volatilife without any art, barely by the 
act of defulphuration ; and nature may carry on 
her proceffes in fuch places, feafons, and other cir- 
cumftances, ^s are quite out of the power of art to 
command, to come nearer to bur fubjedt, we 
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know the principles of the pyrites *> as tolerable * 
degree of certainty as is poflibie, but to pretend to 
fhewthem in glafe-bodies or cucurbits, and thus 
refolve the* fyrites into thefe principles, and make 
them the ©bje&s of our terms, is what I defpatr 
of ever doing. 

I am, however, apt, to think, my notions about 
the original particles of fyrites and ores in general, 
may go as far, if not farther than thofe other prin- 
ciples ; namely, fait, fulphur, and mercury, ether, 
and air, globules and/r**, or acid and alcali, fc?#. 
As to running mercury, tho* no metallic principle, 
yet I believe it procurable from fyrites. Mr. Beyle 
tells us, that feme choice Englifh marcafites being 
worked, in order to aflaf them for gold and filver, 
did, without any mercurial tdditien, yield fbme 
mercury *. This may well be matter of furprize, 
as k may be what does not always happen : but, 
when I come to confider arfenic, as a fubftance 
certainly mercurial, and that it only wants to be 
made fluid, I fee nothing uncommon in all this. I 
ihalt fay nothing of the acid fait of fulphur, as what, 
among all the volatile things, cornea the ncareft to 
quickfilven 

We have alfo experiments of fome mercury be* 
ing procured from oil of vitriol. Now arfenic 
lodges in alrnoft aH fyrites ; in a large quantity in 
the white ; in a lefs proportion always in the yel- 
low, and often in the yellowitfi. Probably, the 
above marcafites were ycllowifh, as the yellow do 
not fo readily appear marcafitkral, that is, cubical ; 
and the white, tho 1 fucb a figure be not uncommon 
to them, are not commonly called marcafites. And 
probably, the yellow and white may be fitted for 

mercu- 

* Boyle on the producibility of thochymical principles* 
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mercurification. But, whether the arfenic, after 
reparation from the pyrites* that is, in arfenic* 
meal, fly-ftone, or cryftalline arfenic, be fit for this 
purpofe, I leave thofe to determine, who confider 
incidental circuoiftances and appropriations, as fo 
many empty notions, and who understand not the 
importance of the difference between bodies, as ftill 
in their native; mixed date, and as in their feparated. 

With refpetf: ta the queftion, whether fome- 
times ore- veins may be found, where the ore-prb- 
du<Stion is iti fieri* and not actually formed : if this 
be underftood of the accumulation of ore, there is 
no manner of doubt, but that ore is produced on 
ore ; and a vein, a fibre, ma/ be fo filled up as to 
receive neither this nof any' other fort of ore-damp ; 
and thus the vein, that hitherto was but in fieri r 
comes now to be compleat. But ore is certainly 
generated, and that damp-toife \ but damp-wife 
productions imply furely an accumulation. But 
fhoukt the queftion regard the ground-mixtion of 
the ore itfelf ; the moft experienced can neither 
fhew the places and nefts, where the ore-forming 
fpirit broods, nor the ore in its eggs and feeds, 
further, neither can the gurs* or metallic juices* 
whether from deftroyed pyrites* weathered ores, or 
from macerated, luty, marly, (limy, fpathy, and 
calcarious ftoneau and earths, claim any place here. 
And tho* in this cafe our want' of experience is to 
be lamented, vet it is probable, that after all our 
enquiries, we mall find neither eggs nor brood, but 
be forced to own, that pyrites* and all other ores, 
do in the couffe of the conception, or of lodging 
the Ore-damp in its matrix, arrive to their perfec- 
tion by a fpeedy co&ionand maturation * if the ac- 
cumulation itfelf be not the mixtion. 

CHAP. 
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CHAP. XIV, 

Of the Vitriol from the Pyrites. 

THE title of this chapter may, to many, ap- 
pear ftrange, particularly to thofe who hear 
mention made of vitriol-pyrites* in cohtradiftin&ion 
to fulpbur-pyrites* as we allow not vitriol the title 
of an eflential, conftituent part of pyrites* but 
only a new production from it. Vitriol is, indeed, 
a body formed from pyrites* its parts, though not 
united in the form of vitriol* exifting in the py- 
rites* and forming vitriol, without the acceflion of * 
any other foreign body : for, though' vitriol be 
not ufually produced without the adtion of the air, 
yet the two eflential parts of vitriol* namely, the 
fulphuracid, and the metallic earth, actually ex- 
ift in the pyrites. This vitriol production com- 
monly happens in the very fame procefs whereby 
the fulphur is' procured, though it ufually hap- 
pens without any defulphuration, '* even fponta- 
neoufly : but as many vitriol productions have de- # 
fulphuration for their proximate ground or bafis, 
fo as not well, nay, not at all to happen, elpeci- 
ally at the day* without the former following t it, 
the bufinefs of vitriols cannot well be omitted, cfpe- 
cially as it gives much light towards a better 
knowledge of the nature of the pyrites * though I 
cannot be fo full and explicit as I -could wifli, for 
want of proper experiments, and can now only. 
touch on the principal matters, referving a fuller 
account of this incomparable metallic-falt" for ano- 
ther opportunity ; I fliall, therefose,with all the bre- 
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vlty poflible, confider three things, (i.) the iwu 
ure of vitriol, (2.) its kindsj (3.) its produdion, 
from all which will plainly appear the jufticq^gf 
my title. 

(1.) Vitriol confifteth abfolutely in an aci4 fait* 
and a metallic earth, both which are, by different 
methods, to be. procured from it % the principal 
of thefe I Ihall only touch on, 

Urider the acid fait we are ndt to reprefent to 
ourfelvea fomething dry (and yet, what is fulphur 
more than a concentrated vitriol-acid ?) but fome- 
thing fluid an4 aqueous ; though the dry form of 
acid falts be no impoffible* thing, haviog, in an 
uncommon manner, fhewn it from fpirit of nitre 
and fpirit of tartar, for exhibiting a pure, acid, 
dry, volatile fait. It may be feparated from it$ 
vitriol-mixtion> either, as is ufually done, by di* 
ftillation, at firft coming over in a white aqueous 
form, called fpirit ofvitrioly then in a thick, hea^ 
vy, yellowifh, and fomewhat earthy form, under 
the appellation of oil of vitriol ; or procured by 
means of an intermediate* namely, a lixivious, 
body* whence arife the known medicinal falts, 
tartarus vitriolatuS) arcanum duplicatum, fal mra* 
bile Gtauberi, &c. with this remarkable difference, 
that it is not again to be forced out of the alcali, 
in the fame manner as from the metallic earth, 
without becoming again* by* means of a new in- 
termediate body, a formal fulphur} when it exhi- 
bits either a fpiritus fulpburis per companion, or a 
vitriol again ; as from fulphur it fuffers itfclf tp be 
incorporated with a metallic earth. 

Next to fulphur and vitriol, it lodges chiefly in 
alttm, in which it has received its body from a 
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fatty, bituminous mineral; as may be feea, ia 
particular, from the woody alum-ores of Commo- 
dau, the flhivery ores of Schwemfel* and the earthy 
of Belgern ; but, as appears from its refolution, 
alum pofiefles it in a quite unformed, white, ftub- 
born form, moft probably referable to a caka- 
rious fort. It fomctimes acquires, in diftillatioa* 
a foreign, either a vegetable or animal fattineis * 
as, when in the courfe of the operation, the veflels 
happen to have cracks, through thefe the fattinefs 
infinuates into the work frond the fumes of the 
wood or coals, or when with defign Something in* 
flammable is added, and then 'tis called ffiritu* 
vitrioli fulfhureus, as the acid vitriol fait, and the 
phlogifton, exhibit therein fomething fulphu>- 
reous. 

The metallic earth of the vitriol is procured efe 
ther by means of diftillation, and remains like a 
brawn- red powder, & caput mortum, at the bot- 
tom of the retort ; to which head alfo belongs the 
calcination of vitriol in other veflels, and for othec 
purpoies : it may alio be obtained by means of 
precipitation, which is performed* by an alcali* 
but, at the fame time, earthy pwticles precipitate ' 
ing out of die alcali* a pure metallic vifriol T eartb 
is not procured. 

In this earth, after diftillation, fomp thing lodgca 
that may be. extruded with hot water, and has thft 
form of a white fait, called gilla vitrioli 1% got t<} 
be confidered as a. third constituent part pf vitriol, 
nor as the, vitriol itfelf employed, but as fomething 
different, a more elaborated, and thy* a whiter 
vitriol; in regard it, in part, ftill confifts of the 
feme acid fait a* was/already drawn off from vitri- 
$li and alfo it contains a portion of metallic <?arth m 
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for the moft part coppery, whence it k ufed as an 
emetic, and called vomitoria \ I fhall not aflert 
that its contents are alfb fomewhat aluminous, 
having not examined it thoroughly, though I hav$ 
often fufpe&ed it. 

That the vitriol-edrth is metallic, yind this al- 
ways without exception, its metallilation clearly 
Ihews, as being performaWe by addition of in- 
flammable, fatty things, nay, often happening 
fpontaneoufly ; when, for inftance, the retorts, in 
the courfe of the diftillation of vitriol, happen to 
have cracks, through which the fatty, fiery pas- 
tides mix with the earth, Which is in the higheft 
"glow, and thus fitted or appropriated, adtually re- 
fund a degree of metalleity, and form an iron, as 
qnee happened to myfelf from a certain vitriol ; 
the iron not only appearing by the magnet, but tQ 
be fliewn corporally. 

The proportion of ihefe two parts in n&trlol is 
generally the fame in all, namely, in a pound of 
a frefh uncfumbled vitriol* commonly from ten to 
twelve loths, and thus foil a third of metallic 
earth •, four lpths, or about an eighth of acid fait* 
or highly rectified oil of vitriol, including what is 
collected from the gentle evaporation of the fpirit r 
and from fixteen to eighteen, that is, a compleat 
half water, or phlegm, not omitting what is wafted . 
by the foregoing open calcination, or rather dry- 
ing, in the air. 

The. reafon of their inconftancy in the yield of 
metallic earth, is to be afcribed either to the dif- 
ference of, or admixtures in, the vitriols, or to the 
evaporation and coition of the vitriols themfelves \ 
fince. many vitriols pofiefs a copper and iron earth 
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at the feme time, and that, occafionally, in quite 
different proportions ; but iron-vitriol and copper- 
vitriol do not agree in one and the fame yield of 
metal : and 'tis well known, that cryftalline falts, 
when pafling through fudden evaporations, and 
quick cryftallifations, are always more watry than 
others, worked flower, and more leifurely; ;and 
thefe laft, as being clofer, more faturated, and 
rich in colour, are prepared by dyers, and the like 
fort of people, efpecially if coppery. 

The form or nature of the vitriolic texture and 
cdhefion, is perfectly faline, and therefore vitriol 
is juftly called a fait, and, to diftinguifh it, a 
metallic fait * 9 for, when pure and frelh, it appears 
tranfparent } moreover, . it is on the tongue a 
faline, (harp tafte* laftly, it is not only the 
bring perfe&ly diflbluble in common water, (o as 
the water (hall remain clear and tranfparent (unlefs 
the air and. warmth happen to dry it up, when 
fuch a folution is apt to let fall fomething undif- 
folved, and the water to remain a fmall time tur- 
bid) but it alfo pafles with the water, in its entire 
mixtion, quite through the clofeft ftrainers. 

Yet, under the title of a metallic fait, we are. 
not here to include a fort, parable, or rather fe- 
parable from metals themfelves, without the ad- 
dition of any thing foreign, and confequently with- 
out the fulphur-acid, a diftin&ion fully made out 
by Dr. Rothe, in his diflertation on metallic falts ; 
. neither are we to judge of it by the ftandard or 
fcale of acid and alcali, as in the artificial exhibi- 
tion of vitriol from its acid fait and iron, there 
ufually happens an effervefcence and incalefcence 
by means of thefe two parts : nor can we admit, 
that becaufe alcali's efFervefce with acids, all bo- 
dies 
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dies manifefting fuch an effect with acids, as me- 
tals do, are and mult be atcali's. 

True it is," acids ftand oppofed to alcali's, and 
are of a quite different mixtion from thiem ; but * 
let us only reprefent to ourfelves the incalefcence 
happening, under a due treatment, between quick- 
filver and leaf-filverV here we have neither acid 
nor alcali, and yet the union happens with an ef- 
fervefcence : and what is ftill more remarkable, no . 
fuch effeft appears with .filed filver, which is 
equally a filver with the former, even though the 
fame quickfilver be employed \ fo that we fee this 
effedfc is only owing to external, mechanical caufes, 
the filver being beat thin, becomes the moije 
expofed to the adtion of the quickfilver, and there- 
by rendered more receptive, as the latter may, 
with more quicknefs and brifknefs, . lay hold on 
the filver, and thus, from a fudden brifk aftion . 
and re-attion, an incalefcence muft enfue, which 
in a floWer degree thereof cannot. 

The appellations given the feveral parts of vi- 
triol feem in general proper. The acid fait,, 
which commonly appears in a fluid form, lodges 
either in a water, and then it is called fpiritus vi- 
triolic or in a thick liquor, and then called oleum 
vitriolic or it is fulphureous, when it gains the ap- 
pellation fpiritus vitrioli fulpbureus^ or volatilis, or 
it ftill lies at reft In a metallic earth, and then it is 
denominated gilla. Now here the feveral appella- 
tions exhibit Something different, and fd are nei- 
ther fuperfluous, ambiguous, nor equipollent. 

The vitriol-earth is either yellowifh, or of a 
brown-red caft 5 the yellowifh is, either a fulpbur or 
«r<wjg*-yellow f The fulpbur yellow is, in the firft 
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place, both what precipitates in the boiler, and 
what afterwards falls down J>efbre and in the aft of 
Cryftallifation, alfo what precipitates from the re- 
cryftallifation of a vitriol \ though none of thefe 
properly defetve the paipe of an earth, or ochre, as 
they (till retain much acid fait •, and farther, firch 
earth as ipontaneoufly precipitates from pyrites* 
particularly the ^rfenical, or white fort, after cot- 
f 6fi6n or maceration by lharp paters. The orange, 
or yelky yellow, is principally found in the earth 
in chinks or clefts, under the names gur aAd fit- 
ter , alfo in many Springs, particularly the medi- 
cinal, in tberm&, in vitriolic or acid waters ; and 
from vitriol itfelf, when not burnt quite to a rednefs. 
Hither alfo is referable, on account of the name, 
foflile ochre, or mountain-yellow ; this yellow earth, 
ufed for colouring, containing alfo fomethine of a. 
Vitriolic earth 9 hence it alfo yields foroe metlu, bu{ 
ftch as is pot derived from vitriol. ' 

As to the red earth of vitriol, it is called the cfr 
put mortuum of vitriol \ not as if it was quite yield- 
fefs, fince it not only contains the above gilla, but 
alfo metal-, and that plentifully 5 but rather, as by 
the ftrongeft degree of fire, it is deprived of its 
falme, fapid parts. It is now, as it was long ago, 
called colcotbar, others denominate this vitriol- 
fartb, copper-red; fo far indeed not unjuftly, as 
yitriol is coipmonly called copper-water, ot as cop- 
per appears red, tho* not fundamentally enough, 
in regard Ais copper-red is often an iron-earth ; and 
though it were a copper-earth, yet the former is 
always a beautiful red ; . the latter, on the contra- 
ry, a dirty and black red,, nay,, ufually appearing 
entirely blackifh. Further, it is called red vitriol* 
pr atratnentum rubeum, but as it is only in part* and 
ftpt entirely, it deferves not the appellation, vitri- 
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ot 9 though others would by it underffend, not a 
thing burnt, but a foflile taatter, namely, a red 
vitriolic mihfcral, and, woul8 taean by it the chela- 
tes itfelf, though not fo properly to be called a red 
vitriol* a $ * && vitriolic mineral :^ We alfo find it 
called ruhrica* which is to be diftinguifhed from 
the rubrica.fabritts, or feripidria, [ruddle] ufed for 
drawing and writing. 

In fhort, iht higlftft acid in nature, and* a me- 
tal, are what eoftftiturt vitriol 5 the refolution there- 
of *vincea this truth plainly enough, and the com- 
pofition ebhfirms and puts it beyond all doubt, 

??*ra/bears a great many names. Vitrklum^m% 
to bfe derived to it from its glafly tranfparency and 
"^fendoV. Atrtmentwm is another appellation for- 
merly muchufed. Chidcantbum Was the cotamefn 
name among the Greeks, denoting property a top- 
per-vitriol* or rather, flowers or efflo*ifeerices Frbrh 
copper-pyrites* or ores, under which \\tef mofl: 
needs have comprifed the fiderantbos* ofr fteW^rs of 
iron, or rather the efflorescence of iron-pyrites* as 
they made no exprefs mention of iron- vitriol* tho* 
in faft, the latter is more plentiful than the other, 
and its pyrites vitriolifes fooner. Such are the rhott 
common appellations of vitribl. 

(2.) Under the head of the kinds of ffltriot we 
find a great deal of ambiguity, confufioh* and con- 
tradiftion, from the feveral appellations* Sory* 
MJy* Mdantaria* Cbalcites* Airamehhm^ &c. which 
authors give us as the names of fb many diftinSt 
kinds. MJy is faid to be a yello# viirioik con- 
crete; M. Linckc fent me, from the Hartz, a 
fiflcen-ydlow, clear, flakey, powdery matter, under 
this title, confifting, indeed, of martial vitriol," 
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tut in itfelf, or rather its flakes, containing fome- 
what of a foreign earthy nature, which, for want 
of a fufficient quantity of it, I could not properly 
examine. As to the etymon of the word, I am apt 
to think it derives from Myfia, a country in the 
lefler Afia, and denotes a Myfian vitriol, and that 
}fs firft description was taken from fomething ex- 
ternal and incidental, namely, its yellow colour. 
Sory 9 doubtlefs, derives from Soria, or Syria; 
$nd as the ffrft vitriol-oxt from that country ap- 
peared externally, in its roughntfs and matrix, of 
^ dark-grey, its defcription was founded on that 
eircumftance. Melanteria fhouid, from its ety- 
mon, feem to denote a black vitriolic concrete. 
Cbalcitis is, by fome, held to be a red, by others, 
a white vitriolic concrete, and really is no other 
than a woolly and capillary fort, and confequently 
a white. efHorefcence. Now, it is true, we have 
fuch efflorefcences of a real white colour, and that 
On a red mineral, whejicp cbalcitis is denominated 
red, and this is the genuine white vitriol mentioned 
by Lohneifs ; feldom found any where, and with 
yx% at Friberg, not at all. k 

But we are to guard ^gainft taking it either for 
the tfichiteh or capillary vitriol in general, which 
only appears white on account of its tendernefs, 
but which, by a due cryftallifation, plainly enough 
ihews its green colour ; or for the aluminous efitore- 
fcences, appearing among and near vitriol, on alp- 
minous, pyrity mixt-work, as is that of Brawnfdorff: 
moreover, writers feem to mean by the calcbites a 
a vitriol calcined co whitenefs. But the prevailing 
opinion is, that among the ancients it denoted a 
vitriolic red mineral. But whether white or red, 
pative or artificial, it rnuft needs have been an irop* 
and not a copper vitriol, as having been ufe<i in 
fn^king their mithridate* " ; 4 
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In fhort, all the abovementioned are certainly 
vitriols* and vitriolic mixtures, though no one of 
thefe titles is properly expreflive of thdir nature, 
all of them meaning only fomethlng incidental. 
Cbalcitis* in its proper fienification, which yet is 
not the common, fhould denote a copper-ore, oj: 
copper-ftone 9 but being now defcribed from its 
earth or (tone, and its red colour, it is, infomuch, 
referable to the incidental defcription of the others. 

As to fory and mlanteria* I find fucti pyrity* vi- 
triolic* dark grey Jbivtr* not only in the grooves, 
but alfo at the day* after having lain there expofed 
for fome time. Hither alfo may be referred the 
vitriotic-fory-ezrths from other places; though un- 
der this appellation, Galen only mentions a firm 
ftoney matter * as M. Berger *, in his treatife oi* 
the Carlsbad waters, mentions fuch a fort feen at 
Siena in Italy (fo alfo does Matthiolus, in his 
commentary on Diofcorides -f) and compares it 
with the vitriol-eartb* near Schmiedeberg in Sax- 
ony : and as to mify* we find it often repeated, 
that fory changes to cbalcitis* chalcitis to mify* not 
only by Caneparius, but alfo by others 5 by chal- 
citis not meaning a crude* red, vitriolic mineral, 
but the vitriolic efflorefcence itfelf. *Tis true, 4 
black pyrity mineral gives forth a white vitriolic 
efflorefcence, which, at length, turns yellow : nay, 
a vitriol* whether naturally green or blue, does, 
by means of a warm air, or a Toft fire, not only 
crumble to a white powder, but alfo this powdei*, 
both fuperficially, and at laft throughout, turns 
of a yellow caft * 'till at length, by heightening 
f he fire, it is all changed to a red powder. 

Yet 
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Yet this gilding happens not fo well in the 
groove, as at the day, unlefs there happen to be 
there dry places, or warm weather. From thie 
Rothe-grube, at Friherg, I have pr6cu'rtd much 
of this black-grey vitriolic mineral, fahere, indeed, 
the mijy> called the uppermoft zone, bf layer (zo- 
na fuprema) of the atramentum metalHcum* was al- 
ways wanting, but foon appeared again, upon ex- 
posure, for a little time only, in tome degree of 
warmth. And at Braunfdorff, a mile from Fri- 
berg, I have taken up a black ftiivery rock,, in 
which I have obferved both cbdeitis, cabled the 
middle z&nc (zona media) and/dry, called the under 
zone (zona infima) ; nay, after repeated elixatkms, 
being kept for a few weeks under cover, it was 
again found ©ver-caft with white ^hd yellow, but 
with this difference ? that it proved a good, or, gene- 
rally, a pure iron-vitriol, as was that from the Rothe- 
grube abovementioned, in the open air, not fo 
much yellow* as white ; but if mixt, aS was that of 
Braunfdorff, and in particular aluminous, the 
yellow foon ihews itfelf in. the fame air as that 
in which I lay the pfcee from the Rothe-grube : 
but in a tfarm room, especially if placed near the 
fire, vitriols^ whether of one fort or another, pur6 
or mixt, do, at lafl* all of them turn yellow -, nevei> 
fhelefi I have not been able to obferve any orpi- 
iftent, cbnfequently n&thing iarienical in what fo 
feafily, even in the cool air, as that of a cellar or 
vault, turns to mfy, though I have carefully exa- 
mined it, as many others, and' I myfelf at firft 
might imagine ; especially as the Braunfdorff py- 
rites-work readily does, and is really very arfeni- 
cal, of which hereafter, in particular, when I cofnfc 
to examine the queftion, whether arfenic contri- 
bute totht i*/w^ asfuch. 

- The 1 
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The atramentu* atrament-ftonfc, Or atrament- 
Ore, in a lax fenfe, denote all f6rts of pjrites, fo 
far as they yield atrament r Or yitriolj for making 
ink, or a black colour ; but ifi particular, a cer- 
tain mineral, or ftone, i*i which v#ra7 formally 
lodges, only intermixed With earth or ftone. M. 
Linck has furfiifhed me with two fample& of it, 
the one from the Rammelfberg, the other from 
M. feaier, profeffor at Altorff, which indeed dif- 
fers* little in colour from the former, though it 
may be allied to it. Both of them not onfy yield 
a vitriol dixt&\y in water, but alfo entirely crumble 
to a brown-red earth ; yet whereas the iaft fort 
tinges iron of a cOjiper-red f but the firft does not 
exhibit the fame apf>eai;ance y ahd whereas the for- 
mer manifefts fome alum, the latter, none at all ; 
and whereas they are properly not a ftone, but 1 
concrete, rathef of vitriolic earth, as appears frofci 
their falling to pieces in water, it will be no wayj 
improper to fuppofe them a hardened earth, and 
either formed from weathered pyrites entirely, or, 
frorn the vitriolic waters, derived from pyrites. 

Vitriol may be clafled (1.) with rcfpeft to its fo- 
rmal eflfence or nature 
(3.) its origin, (4.) its 



ternal eflfence or nature (2.) its colour/and form, 
" ufe. ''"": ' •; 



(1.) As to its efence, Or nature, it aMys hfcK 
fbritabafis a metallic earth, and that either aii 
iron, a copper, or both together j bf thtfe. if khfr 
feparately or combined, with the tonjunftioti 0? 
the fulphureo\is acid, vitriol Cdhfiftsi if <Jf froft, 
it is Called an iron-<uitriol 5 if of tipper, ,' ticbpper- 
vitHol\ but If (>f "both together, it may properly 
be tailed a mixt vitriol. To this laft may be re- 
ferred the White virriil) which,' betides its porttoft 
-••'■" ." "" ©f 
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Of iron and copper, feems, though I cannot pofi- 
tively fay it does, to partake of fomething alumi- 
nous. We have few inftances in the grooves of a 
pure, fimple, either martial or venereal, vitriol j 
and when we would have it pure, the moft careful 
methods of refining, evaporation, and cryftallifa- 
tion, muft be employed; or, which is the fureft 
method, the vitriol is to be prepared originally 
from its metal, either iron or copper : and that, 
both from the nature of the pyrites; not only in 
themfelves, or as vitriol matrices in their mixtion 
(as being feldom pure irony, though the iron ge- 
nerally predominates, nay, is often the only metal 
in them, and a copper-pyrites, even that fort, on ac-> 
count of its rich copper -yield, called a copper-ore, 
is never without iron) but alfo from the nature of 
its encompaffing rock and ftone; in particular, 
the black, fatty, and fhivery fort, as matrices of 
the pyrites, wherein there is generally, at the fame 
time, alum generated: whence alfo the famous 
Heffian iron-earth is not always naturally pure in 
iron-vitriol, but often yields a&ual alum, which 
muft carefully be parted from the vitriol. 

(2.) Though this firft claffine of vitriols, with 
xefpefi: to their efience, might leem fufficient, yet 
it may not be amifs to take Tome notice of their co- 
lours, feeing thefe firft ftrike the eye: thcfe, exclu- 
sive of the white vitriol, may be reduced to a green, 
or a blue, the green martial, the blue venereal \ 
the formdr is very pale, like a pale emerald, com- 
monly called a grafs, or fea-grcen, and ought not 
to be confounded with verdegreafe, the colour of 
which is a much higher green, fomewhat inclining 
to a bluifh caft, elpecialfy when prepared by art 
from copper and a vegetable acid. The blue re- 
fcmbles a beautiful fapphire and a laful-ftone, «# 
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this laft has, doubtlefs, its origin from it, as we 
muft neceffarily conclude from certain chara&ers 
and figns it affords. Now as iron and copper, as 
is before obfcrved, may chance to be united toge- 
ther in a vitriol> it may be eafily fuppofed, the co- 
lout peculiar to each metal, as green to the iron, or 
.blue to the copper, may be in one cafe exalted, 
and in the other lowered ; and one become a green- 
er vitriol* the other a paler, one combined with 
fomething coppery, the other with fomewhat of an 
iron- earth. The white vitriol particularly defenres 
mentioning on this occafion, as it has its denomi- 
. nation abfolutely from the colour ; yet, by no 
means, ?re we to imagine it a fpecjes entirely dif- 
ferent from the blue' and green in its ground-earth 
(as thefe are among themfelves) feeing it is always 
coppery, and its white colour is to be derived from 
fomething incidental, if not from an aluminous 
tarth, from the nature of its mixtion. 

Vitriol might alfo be clafled according to its 
different forms and figures, and the rather, as 
' there are names to that purpofe already extant; 
fricbitesy capillary vitriol* which often, like 
wool, hair, and threads, encompafles the mixt or 
ore-work ; Stalattites r drop-vitriol, in form of ici- 
cles ; Cup* rofa> as ufually fettling, in the courfe 
of fhooting, on the edges of veffels, like fo many 
rofes and flowers. 

The external, or rather, occafional caufe of the 
origin of vitriol affords a further diftinftion deferr- 
ing oijr regard. The internal formal caufe of vi- 
triolifation (hall be enquired into below, and is in 
all vitriols fo far one and the fame, as there is in 
each fort a metal-earth for its ground or bafis, and 
the higheft acid in nature, from what quarter fo- 
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ever it come; n*y, both the combination of thefo 
two parts, and their proportion, are the fame in 
each : but fo far they differ, as thia acid fait is. de- 
rived from different quarters, namely, fometimes 
from fulphur, which in pyrites lies next to the me- 
tal; fometknes from the air, being attra&ed by the 
defulphurated, nay, repeatedly ehxated earth, as ^ 
by a magnet » fbmetimes alfo, without fulphur, it " 
is formed only by the medium of fire, as # we ex- 
perience in that extraordinary body, calamy ; fome- 
rimes a prepared vitriol-oil itfelf comes to be incor- 
porated, in the common manner of folution, with 
9 formal iron. 

From all thefe circumftances to felefi: only the 
mpft general; vitml is produced either fponta- 
scoufly, or by art^ and accordingly we have a two- 
fold ibrt, a native,, and ^ factious. But, firft, 
we are to avoid here the being misled by the term, 
waxing-trougbsy ufed in the vi/rw/ : huts, in which 
troughs, as the workmen fey>,t&e vitriol, waxes* or 
grows ; fince 'tis only afhooting, or ciyftallifatioflk 
of a vitriol already waxw, a#d generated, only ftill, 
contained ia a \&gp quantity of' water, yrfiich ie ta 
be boiled away. Many alfo imaging grown? or na- 
tive vitriol, j which faeah v$in r wife in firm, entire, 
rock, fuch as is tJbeHur+gariaa fort,, to have fom^ 
thipcc^Btraofdinaiy in it,, compared with that ufifo 
ally formed into icicles, or flakes* i& old mine* 
works, though both are originally derived from 
diflbbred &*it& 9 , and differing m j&othing from tjiat 

k -.> • 

The £verat appellations, vitrhlum co9ik% iw 
fWfe^4 coucreticfWt JlQl#£t%M>> jliUrtitim* cv£4t*-* 
ja }t tritkties, leucQJQ*, or ratber: kwbetou, of Umct<\ 

<Utmnf$$ytWi dqbrygt$ % n^ufia vitrioUu<h^^ 

do 
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do not denote a difference in the thing itfelf, but 
only a different method of production or prepara- 
tion, or fomething incidental, &c. 

Vitriolum Jlilktitium, ftala£lites> Jialagmites 9 or 
drop-vitriol* fignify only the figure of this metallic 
Jalt, in icicles, jags, an<4 flakes, fuch a$ is to be 
found in mines, like a froze- water, or an ice;. 
zifo fuch as ufoally fettles in the pans^ frupfc^snd 
vefiels of the yitriol-hvt&. ° • 

Tfitridufr confretieqm* qr cqn&mj&tum* accQrding 
fio Dipfqoridet «»d Galen, is th^c procured front 
vitriolic groove-waters, by. a fporitanwjs evapora- 
tion ip th$ op^n. air. Gapepwus, from Diofco- 
ridesv alfcdges the concreifid not, to be fo good as 
the drop ibrt„ Sut this may be ifceerly incidental, as 
one fort may happen to be n|ore fafurated, and 
richer in colour; another, more watery, confequent- 
ly poorer ;. but cqen this k& ipay be heigbtene4 in 
Virtue by 4 more Jfow evapQf ation and {hooting, a$ 
by this means felts Qoipe ; to i/oqpitfi ©Off of CQtn* 
pa&ncfsand bpdy. 

Vitriolw £'£'/'» pr wjgwvf, bpjlefl pr common 
vitriol* is (he fort; glycated, with water from «#r/** 
He ores, earths, and (tones, particularly from py- 
rites* and procured from, thc^ lie by boiling and cry* 
ftallifatieo* as is the ufuaj yay in the vitml-huts* 
*Tis called, vnlgftf^ as being what is commonly 
fpld, apd at fn^afy rate^ a#o, a? it yields another 
boiled vitriol, whih my be called mificuiU or 
prepare*} by art, namely, from a ipgtal, apd a w- 
triol-wdy whisk qiuft nef d^, be right pure apd fine, 
Wd, on acwwt of its coftliflsis, really uncom- 
mon ; though in faft thi< diftin&ipn be immaterial, 
asallfaleabjfrtjflteflk wjdfcufe is.prepiwed by clj*a ? 
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tion and boiling, confequently by art, and a genu- 
ine groove»drop-vitriol is fomewhat rare. 

Neophyte*, a virgin vitriol, which, and the tri- 
elites, are a grown or native fort, either in the 
groove, or at the day, from pyrites opened by the 
air, without an aftual fire. 

~ Dipbryges it a term of confiderable ambiguity, 
yet not without a meaning*; this, if not purely w- 
triolic, is yet either mixed therewith, or derived 
from the matter whence vitriol itfelf generally de- 
rives. . From the etymon of the word, it (hould 
denote fomething roafted, which makes it probable 
it fignifies a burnt or calcined, not a crujfie mineral, 
or pyrites: or> die term may be derived from 
Phrygia, and fo denote a pyrites depbryges, or a 
pyrity, vitriolic ore from Phrygia. 

Leucon, whence Uucojon is derived, (hould, 
doubtlels, denote a white vitriol. Mercati and 
Salmafius hold the term to arife from a paflage in 
Pliny mifunderftood, where, with Diofcorides, 
lhould be read AOrxfiTOv, lanceatnm, and not 
Uucojon, to denote a vitriol (hot into needles or 
lances, confequently of affinity with tricbites. 

There (till remains another ckfs of vitriols^ 
which though little or nothing relating to their ef- 
fence, is yet adopted by many, efpecially druggifts, 
dyers, &c. as the Cyprian, Hungarian, Roman, 
Englilh, Saltzburg, Admond, Geyer, Godar vi- 
triols. But not to mention, that the veins of vitriol* 
ere may break (hoit, and change, and a new fort of 
vitriol may perhaps be procured, unknown before in 
that particular place, the dealers in vitriol keep up 
thefe diftin&ions only from felfilh views. 

The 
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The nature of the climate feetra not to contri- 
bute much to the mixtion of this metallic fait, fo . 
far as that the one fort need be preferred to the 
other. The vitriol-acid, whether from fiilphur, 
or the air, proves every where one and the lame, 
as all fulphurs are fundamentally the fame; the iron 
and copper, though, in regard to their admixture 
.and working* they may differ according to the dif- 
ferent places and times, yet equally lay themfelves 
open to the aftion of the acid, without communi- 
cating any the leaft foreign admixture. Moreover* 
it may eafsty and often happen, that a country Hull 
yield more than one fort of vitriol at a time, and 
how flrajl thefe be diftinguifhed by the common 
name of the country ? 

Under the appellation Cyprus vitriol,, there Js 
now •*• days ibid a blue venereal fort, though, pof- 
fitly, never from Cyprus. The Roman is .prqper- 
. ly martial, and-fomewhat venereal, but, by fining, 
/becomes miroo'Vitrifl. As the times alter* fo with 
them alb change .the methods of working in % 
country; nature either refufing to afford any more 
materials for the purpofe, or art finding it mdre 
profitable *o employ tbefe for other ends ; for in- 
ftancq, inftead of an iron-vitriol, to make a cxppsr- 
mitrid, and viceverfa, or both at once. The. Hun- 
garian JtafBk, or ados-vitriol, is 'the only &Mt> 
which iiere, for a certainty, in feme circumftances > 
difpkys Something peculiar, as that among the na- 
tive fort, it may hitherto be eminently called Hun- 
iguaan; I. fay, in fame circumfiances, not indeed in 
regard to its mixtion, in which it is not Angular, 
but in regard to its origin and .finding, streaking 
. tifudlly m firm entire rock, whereas mother groove- 
vitriols are found mjbafts, in the fides and roofs of 
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levels and drifts only, and therefore lying open ; I 
have alfo faid, hitherto^ as the like fort may, fome 
time or other, happen to be found in other pares, 
when the former will, in courfe, have its absolute 
name limited. 

Thus long have I detained my reader with a re- 
lation of fuch circumftarices as regard vitriol on- 
ly externally, and yet 1 muft add fomething more, 
before I proceed to the principal part of this fmall 
effay, in order to obviate any doubt and mifcon- 
ception that might (till remain •, namely, that the 
term vitriol is alfo employed for other metallic falcs, 
befides thofe of iron and copper, filver, lead, and 
1 quickfilver, alfo tin and gold; yet the two latter 
bear fomewhat more difficultly the being reduced 
to falts, which may be, and by many are called, 
vitriols ; as vitriolum lun<e, faturni, &c. But as 
fuch vitriols are prepared only by means of thefaks 
from nitre, common fait and vinegar, which muft 
be gready inferior to thofe in vitriol and fulphur ; 
therefore, not by means of the higheft fait in nature, 
or what has referved to ttfelf the iron and the cop- 
per for fetation* 

Tho* the vitrioUacid may feem to enter into fome 

' bodies, particularly quickfilver and lead, efpecially 

after as due a degree of appropriation as poffible, 

4 yet not in fuch meafure or proportion, as it is 

1 lodged in an iron and copper vitriol^ which employ 

a very large quantity of acid ; but in a quickfilver 

or lead calx, thus diffolved, or rather only fome* 

what corroded, fcarce any at all is required, nor is 

it neceffary they Ihould be in fuch a degree of union, 

as in a tranfparent vitriolic body, which may be 

fuppofed to be more clofe and tender than fuch a 

calca- 
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•calcaneus edrth, as vitriol-oil reduces the white me* 
fcals to, and wherein not fo much as a faline or vitriol 
form can be exhibited \ nor in fuch a polour, as 
that in a quite furprifing manner appearing in the 
junparallelled green and blue vitriols, never pro- 
ducible from other metals by their appropri- 
ated falts, except from bifmuth-ore ; . where, 
H under peculiar encheirefes, or treatments, not only 
a genuine vitriol-green appeared, as M. Linck and 
I myfelf found, but alfo from my own final! cxpe^ 
rience, a genuine purple and blood-red : nor has 
hitherto at leaft, what Canepariqs* after the arv- 
cients, relates, been fufficiently verified ; namely, 
that each metal does in folution jhew its own peculiar 
colour ; efpecially if we are willing to afcribe the 
.blue to the filver, and can prove this from a blue 
Silver folution 5 though it be certain, this blue co- 
lour ever proceeds from fome fmall ftiare of copper 
in the filver * it never appearing, if we only xvvl 
this filver ore over again to its metallic body, and 
refine it with nitre in the crucible, efpecially in the 
cafe of a coppery lead, and a cold fulmination in 
the aft of cupellation, 

I know not, whether to call it an unguarded, or 
rather an undiftindt way of expreffing himfelf, when 
he pretends, an iron-vitriol is diftinguifhable by sl ' 
brown-red; a copper-vitriol, by a green •, as here 
he muft certainly mean, not the vitriols themfelves> 
but the vitriol-waters \ and then indeed an iron- 
vitriohlie appears of a brown-red; and yet, when 
pure, it is at firft of a beautiful green ; and a cop- 
per-vitriot-lie feems, but yet is not, really green. 
But, as iron and copper appropriate to themfelves 
the fulphur-acid, to the exclufion of the other me- 
tals, fo they not only quit thefe their native fol- 
vents, but alfo fubmit to others ; a very remark- 
able circumftance, and deferving our clofeft attew- 
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tion, is, that they not only diflblve in the grand na- 
tural acid, but alfo in aqua- fort is, fpirit of fait and 
vinegar, tho 9 indeed not with that intimacy of union 
as happens in the former cafe, feeing verdigreafe, 
which is prepared from copper and wine-vinegar, 
or the like vegetable acid, and a vitriol, which 
may be made from it with fpirit of fait, are by far 
not to be compared to a copper-vitriol prepared 
with fulphur. In fliort, under the appellation vi- 
triol, when without any adjunft, fpecifying its metal, 
we are never to underftand any other than a fort pre- 
pared either from iron or copper, or both together. 

3. Of the production of vitriol from the pyrites. 
This is the laft and mod important head of en* 
quiry 5 though indeed, it is not fo perplexing as 
the external defcriptions from the names, figures, 
and kinds of the vitriol were, feeing truth is con- 
cife ^nd intelligible, and writers having touched 
but fparingly on this head, it is lefs confounded by 
ambiguities and contradictions. We (hall for the 
prefenc drop the white pyrites^ becaufe it is never 
known to yield any vitriol ; and confine our re- 
marks only to the yellowifli and yellow fort ; 
which, together with their proper metal-earth alfo, 
poflefs fulphur, by means of the acid fait, of 
which, the vitriol^ as a new produ&ion, arifes from 
fuch earth. In the important bufinefs of vitri- 
difation, we are particularly to attend to the in- 
(humerus or means * and as thefe are two-fold, we 
have a two-fold vitriolifation, orrefolution of pyrites 
to confider* The inftruments are air and fire ; fomq- 
times the one, namely, the firft alone ; fometime*, 
and that oftneft, both together-, at leaft the fecond 
-is not generally fticcefsful without the firft. 

(1.) As to the air, it produces its effe&s both hi 
the groove and at the day ; pyrites vitrhlifing not 

only 
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only in veins laid bare, bu'taHb in firm, clofe vein- 
ftonc ; if only the fmalleft fiffure happen to give 
entrance to this penetrating, infiriuating body ; and 
laftly, in mineral and pyrites heap- work., which is 
either (hot in trunks, or otberwife remains lying 
in the groove. The fifft may be manifeftly ob- 
ferved from a view of fuch veins laid bare; the fe- 
cond, not only from vitriolic groove-w aters and ce- 
ment-voaters, as they are called, which, according 
to all cireumftances, muft have their vitriol, not 
from the contiguous, but from diftant and clofe 
vein-ftones : alfo from many day-fprings, fuch as 
feveral medicinal fprings are, which, in places where 
mines were never worked, carry vitriol along with, 
them out of the earth : the laft we experience very 
often ; as I have had plenty ctf fuch pyrites frorh 
the Roche- gru be, which I have examined on ac- 
count of their fpofttaneous vitriolifation. 

At the day, or Without the groove, they, m 
Various places, become vitriolic, y€t in« feme more 
thatfin other places; for inftance, on that heap, 
or heafp-ttork* of minerals and earth, foot toge- 
ther near the groove, and feldom without pyrites ; 
in vaults, cellars, and the like mtrift places-; 
in rooms tfnd cabinets ; nay y oft floote • under 
roof or cover, according to the filature of rife 
feafon, the weather, and: the fixation of the 
building. But as the adtion of the air is here 
too (low to anfwer our occafions for vitriol f]i>eedily 
enough, the fire is to be called in aid ; at lead, for 
the fofee of faring time, and on accourit of rftany 
pyrites, efpefcitflly the copper-pyritdi wh)ch vfefy 
flowly yield their contents without its affiftance ; , 
but the'nilphc*, in this way 6f vrtriolijatiort^ i# en- 
tirely lofl!. Now, the fire is here applied* in three 
feveral ways; either iff clofe veflfeteatod furnaeds, 
wlierein the pyrites is laid for procuring at the fame- 
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time the fulphur, as is the way at the fulphur-hyts \ 
or, out of a wind-furnace, whofe flame plays on 
the pyrites lodged in an adjoining roafting furnace : 
Or on a roafting- bed, where the pyrites may be beft 
thoroughly burnt, or calcined : the firft method is 
that ufed at Friberg, for the fake of preferring the 
fulphur. 

2. The fire is the next inftrument; which, if 
not entirely fufficient of itfelf, yet is ferviceable for 
the firft opening and preparing the pyrites^ nay, 
indifpenfibly neceffary for many forts of pyrites^ 
which would not otherwife fhoot in the air. It is 
indeed of itfelf alone fufficient, nay abfolutely need- 
ful, for exhibiting vitriol from other vitriolefient ] 
bodies, particularly foffil calamy, from which, 
without burning, there is no hope of fuccefs ; and 
tho* the burnt calamy be never fo long expofed to 
the air, yet it would not, for all that, receive the 
more vitriol; which isf fomething equally peculiar; 
as is alfo in this very procefs and aft of burning, 
the fulphur-produ&ion. The burnt, or calcined 
pyrites do alfo, after burning or roafting, without 
a previous expofure to the air, yield, by the ufual 
way of elixation, a vitriol •, but not generally (the 
reafon of which difference I have not yet fufficient- 
ly difcovered) nor fo richly,- as when the air has 
previoufly for fome time thoroughly worked them : 
but this and a great deal more muft be attentively 
eonfidered* 

As (i.) In what the bufinefs of vitriolifation cor- 
lifts. <2.) What is procured from it. 

^ As to the vitriolifation itfelf, it depends on va- 
rious circumftances, particularly the following. 
The air is the principal agent here, and contains 
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two principles, (1.) Arr univerfal moifture, or a 
ratified water. (2.) A fait fit to incorporate into 
many bodies, not always in (tie fame manner, but 
diverfified according to the nature of the fubjedt : 
whence bodies, efpccially the dry, become not 
only iQoift, but alio more ponderous : fome, par- 
ticularly the lixivious falts, entirely liquate, as the 
olea per deliquium manifeft j fome, and even thefc, 
moreover, receive another fait, as the bitter vario- 
lated falts, feparating from liquated pot-afti, fuf- 
ficiently tcftify. Now, tho* the fait of the air, 
confidered in itfelf, without at prefent regarding 
its faline nature in this or that particular place, be 
various 5 or, tho' it may differ according to the 
difference of the fubjeft, to which it gives or com- 
municates itfelf, yet this is a thing that cannot fuffi- 
ciently be explained. However, from the juft 
mentioned vitriolated lixivious fait, fo much ap- 
pears certain, that the vitriol-acid in fuch falts, 
which differs in nothing from that in vitriol itfelf, 
ipay exift, if not formally, yet potentially in the 
air, and be found actually and formally, as fuch; in 
thefe falts •, as may inconteftably b v e (hewn from 
the genuine mineral fulphur to be thence exhibited : 
and thus we have in the air not only what apper- 
tains to the exhibition of a fait as fuch, and to its - 
cryftalline tranfparency, namely the water, as ap- 
pears from the vitriol, efflorefcent, or {taking out 
on pyrites in bve air, without addition of any aftuaf 
water ; but alfo, what moft properly belongs to 
the efience of vitriol^ namely, the vitriol acid \ 
though it be only as an ingredient and immanent in- 
ftrumentin defulphurated^n'/w; but in the crude 
frefh pyrites, where the acid lies ftill plentifully in 
the fulphur, it afts as a penetrating inftrument. 

U 4 This 
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THiff coHeSive air layi hold on and attacks the- 
pyrites* and without it we are ne*er to expeft any 
vitriol* not even the fpontaneous vitrMefcence oF 
pyrites. For, tho* I have had no opportunity o£ 
making any experiments with the air-pump, yet I 
have obferved, that pyrites* when kept in a very 
clofe glafs, cfpecially in a dry and rare air, vttria- 
lifes with more difficuky than without the gfcfs- r 
and from this gradual difference it feems, that were 
it poffible entirely to exclude the air, a pyrites 
would with the more difficulty, of not at aH, be- 
come vitriolic. In (hort, the air is entirely necef- 
fary for the purpofe, and that according to all and 
every property thereof, not in its feparatt but col- 
lective nature. For that the water alone is inftrf- 
ficient, appears from the pyrites not giving in the 
leaft, tho* lying, nay boiled in water never io long; 
as little effeft has the vitriol-acid alone, feeing the 
pyrites remains whole, entire, and unchanged in 
the ftrongeft vitriol-acid ; nor are both thefe toge- 
ther fufficient ; the affair depending not* lo much 
on the matter of the air, as on its motion, its foft 
and gentle attack, its wavy ambiency and mfmua- 
ting impreffion, in order to the accompliffting thefe 
deftru&ions, and procuring new produft'ions. 

It has been already mentioned of white pyrites* 
that it yields no vitriol^ tho* its arlfenic, of which it 
principally confifts, yield in fome meafure to th* 
air, as I have mentioned above of the fly-ftenc : it 
is the yellowifti, or univerfalyfc^^#r/7w and the 
lopper-pyrites* or the yellbw copper-ore, that are 
properly fubjeft to the aftion of the air ; rho"far 
their improvement and exaltation, yielding fldwly, 
and with fome degree of refinance j antfwitfr tWs 
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remarkable difference, that the yellow give not at 
all, or with difficulty, at the day,. but, in the groove: 
very readily : for, having ia various manners endea*» 
voured to vitrielife the copper-pyrites 5 or the yel- 
low copper-ore, and for that end expofed km nu^ 
merous ways, ami in different plbces, both whole, 
and beat faialJ, alfo in pretty large beap-w&k, borb 
naked and covered, I could never procure any w- 
triol, though after an expoforeof many years ? ne- 
verthelefc, I would not pronounce the thing irnpof- 
fible, though very difficult,: and therefore I would 
thus diflinguifh the fpontaneous vitrwUfatim dp?* 
rites j and affirm the yellowifh to be fubjoft thereto, 
both above and under the earth ; the yeltovr ooty 
under, and with the greateft difficulty, above the 
earth. The reafon of this different efficacy of tike 
air depends doubtleJs on incidental ciicumftairas* ' 
into which we are unable, with all cnir art, toeing 
the yellow pyrites. 

Now, it is a difficult matter to aflign eittar a 
general or particular rea&n, why for each forr of 
pyritee, the vitriolifation happens either flow or 
quick, or not at all : for, though tfte copper great- 
ly Hands in the way of vitrk&jfitficm, yet 'there* ofe 
circumftances and examples, wherein this does mt 
always hold good * as I have had yelkwifls frrim 
that contained no copf*r, and yec footing' with 
great difficulty, nay often not at aH, into veirM^ 
of which we have many inftaaces. here at Fritrpg 
under the appellation. cobald» or » fciptaretm* ar- 
fenical pyrites . There are two firts otpyrtes, tRe 
one from Pretachendorff, the other &*o* ehe B&nie- 
Schlange > the latter of which vimiaiip, but tike 
former not in, the leaft, an* yertheyentiiirl^agrefc 
.in their fraalLcoffpeij-jieldr flut what i* moft re- 
markable* thrre are jpri/ra, notoalj sgMKfeg en- 
tirely 
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tirelyin yield, namely, having neither copper nor 
arfenic, no not in the leaft quantity, but only ful- 
phur and iron along with the unmetallic earth 5 
alfo one and the fame figure, colour, &c. yet one 
fort ; viz. that of Almerode in Heffe, as alfo the 
fort from Altfattel by Egra run exceeding quick to 
this metallic fait *, another fort, as that from Boll 
and Toplitz, very difficultly, nay, if not beat very 
fmall, and buried in the earth, not at all. Amidft 
thofe contradictory inftances, I have* fometimes 
dropped the copper, and affigned as caufes, the 
figure, the^olour, and fometimes the texture and 
the grain of the pyrites^ fometimes again the arfe- 
nic, at other times the unmetallic earth, fometimes 
the bed, and the adjoining or interfperfed mine- 
rals, and fometimes one of thefe circumftan£es 
pnly, fometimes two or three at a time; or rather, 
as colours and figures are not caufes fo much as 
figns only of thefe caufes ; from the figns I have 
endeavoured to come at the things themfelves, and 
from their difference, was obliged to abide by the 
contents, the mixtion and texture of the pyrites. 

From the arfenic there accrued a great degree of 
probability, that as the white pyrites does not at all 
vitriolift, its arfenic, according to its greater or 
left quantity, muft at leaft be the reafon, why the 
yellowilh often undergo vitriolifation, and the yel- 
low always with difficulty, or not at all 5 did not 
that fort, which is without any arfenic, and yet re- 
maining unvitriolifed as the other, (land in the way: 
The unmetallic earth, which is two- fold, either 
flinty or calcarious, afforded no light in the cafe. 
From the texture, one pyrites appears not only 
denfer and more fine-grained than another, but has 
alfo, though no other mixtion- mat trials > yztzm- 
itexmixtion-guift, as well in proportion as in ela- 
boration 
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iteration and co&ion j confequently, the air may 
work on one forcfooner and eafier than on another. 

Now, tho* the proportion and manner of con* 
neftion of the particles of pyrites may caufe a difr 
ference, yet we cannot fufficiently judge of it from 
their apparent denfity and rarity ; as I meet with 
pyrites, which, befides their, fimilar nature, appear 
entirely of an equal grain and cohefion, though 
not equally fubje£t to vitriolifation. From the co- 
lour it holds, the yellower the pyrites, the lefs, 
though not the converfe ; and the paler, the more 
-ready it is to give or vifriolife r 

From the figures, both the external and internal, x 
as the angular, the round, the radiated, the tefta- 
ceous, &c. there appeared fome faint glimmerings 
of truth. Thus it holds, that the round pyrites 
vitriolife with more eafe than the angular ; and the 
radiated, than the teftaceous. The reafons I alfo 
find in the copper and arfenic, of which, both the 
round and radiated are ufually free. 

In a word, I at length difcovered the caufes 
that now render eafy, then difficult, or quite im- 
pede, the bufinefs of vitriolifation to be various ; 
one caufe taking place in one inftance ; another, in 
another, and often two together, often one only, 
and often neither of the two : now, thefe are cop- 
per, arfenic, and the texture, and what arifes 
thence, the denfity j not to mention the unmetajlic 
earth, concerning the difference of which we may 
entertain fome fufpicion, nor the different mixtional 
proportion* 

Copper, certainly, is the greateft obftacle of all 
tothisv/7rr>/rV refolution, when even in the fmalldfl: 
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quantity j and the higher the pyrites riles in this 
metal, the lefa it vitrielifcs ; this is owing to the 
fulphur, which being here fet free from the metal- 
earth, and yet again operating thereon in another 
manner, is held very faft by the copper, to which 
it adheres more clofely than to iron : then the ar- 
fenic oppofcs together with the copptr, not only in 
the copper-pyrites, but alfo in the irwn-pyrites with- 
out any copper * inftances of the one fort are evi- 
dent in every copper-pyrites ore, of the other fort 
in the Halfebrucke arfcnical iren-pyritts. 

Laftiy, the bufinefs alfo fometirhes depends 
purely on the texture, clofenefc, and grain, with- 
out any copper and arfenic, though this is the 
rareft cafe, as I learn from fome periwinkle and 
mufcle pyrites, confifting purely of iron ami 
fulphur, yet Without ever winning to vitriol. Often 
two caufcs concur, as is ever the cafe in the yellow 
pyrites, where along with the copper,* there cer- 
tainly lodges arfenic : often, the bufinefs turns tin 
one caufe only, namely, the arfenk alone, of alfo 
purely on the texture alone : often, all the three 
concur, namely, in the fine-grained and fined 
fort of copper-ores : and, to conclude, we have 
here a confirmation of the axiom*, thrt one and the 
fame effeft map hero* very afferent cattfes. 

This difference, both in the nrixeioa and tex- 
ture of the pyrites ^ maftifcfts itfetf often- in dne mi 
the fame vein > where we ha* e copper-ore and iron* 
pyrites lying in eaefc otfter hwferfperfedty i and a- 
gain, pyrites lying Itkd fo many mi&o? egga k¥ a 
fhell, wherein upon breaking it fome fmall vektf arid 
eyes of copper-pyrites appear. Among the Alme- 
Todtpyrites-baHs, coitiiwoniy catted* frOtn-earth', and 
for pure fulfchutf and fron^hs pKjpereflf and beft 
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forty are found not onty radiated and ftellate balls, 
which are at leafy' 6f a different texture from the 
globular, but ajfo cubical ; which, , in regard to 
their metal earth, differ remarkably from both the 
former, and are not without fbme copper \ though 
the ground and bottom, where they lie intermixed, 
nay compreffed together, be one and the fame. 

In the territory of Boll, are whole tra&s ftrewed 
-with various forts of pyrites^ as the periwinkle* 
mufele, nut, gk?be, and radii kind \ and fuch py- 
rites generally agree in mixtion, like that fort in, 
and under the under »turf earth, and of like figures, 
and neither coppery nor arfenical ; and yet I have 
had inftances, though rarely, of pyrites, containing 
fome little arfenic and copper, and yet produced in 
one ncftand matrix, near and among the former;. 
3 thing not to be wondered at, as fuch mineral pro* 
tuitions are fubje£fc to many incidents, which in* 
terupt their growth ; nor is it at all furpriling to find 
pyrites fimilarly, ^qd diflimilarly vitriolife. The 
globular refolve fooneft and with the greateft cafe \ 
-the radiated or conical more difficultly, and tho* 
they fhould fopn enough refdlve into radii or cones, 
yet they here remarkably ftop (hort, before they 
fully change to vitriol. The conical confiding of 
a number of cones or pyramids put together, with 
their point* concurring in the middle, and their 
bafts again projecting into (hort, either (harp or 
obtufe, and thefe again partly in broken angles ; 
and where joined together, they are, doubtlefs, 
not fo clofe and firm, as in the remaining parts. 

, That the air is the genuine and abfolutely ne- 
cedary inftrument in vitriolifation we have already 
(hewn, and it may be fummarily confirmed from 
this confideration, that pyrites^ which remain un- 
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rcfolved in the bowels of the earth, do at the day^ 
or above the earth, remarkably change or vitrio* 
life ; and that without any thing foreign, befides 
the accefs of the air, from which, under the 
earth, they are atleaft more fcreened. Now, here 
it is worth remarking, that in many forts of pyri* 
tesj the punSum /aliens of this new produ&ion acts 
from within the pyrites outwards, the vitriol not 
fettling from without, but ftriking out from with- 
in ; as Efficiently appears, not only from pyrites- 
gkbeSy which, in their falling to pieces, generally 
from their middle emit genuine native vitriol, but 
from other angular pieces of pyrites, broke off 
from veins, and which on the fide, where they are 
thus broke off, ever turn vitriolic* 

Two queftions with refpedfc to the pyrites- 
globes here offer themfelves to our confideration, 
(i.) How the air can break into fiich clofe corn- 
pad): bodies. 

(2.) Why it does not rather eat into their cir- 
cumference, and thus operate from without to- 
wards/ As to the firft, the round pyrites in gene- 
ral, or fuch . as vitriolife in that manner, are in- 
ternally, and in their inmoft parts, not fo clofe and 
compaft as in their external circumference ; nay, 
have a fmall, an almoft unobfervable cavity -, fur- 
ther, that this fort, as was obferved above, con- 
fifts of a number of cones or pyramids, and not 
only upon a fpontaneous refolution, but upon the 
application of an external force, whilft (till frefh, 
falls to pieces of fuch a conical form. Now, as it is at 
thefe radii or cones, ifluing out from the centre, 
we ever obferve the refolution of thefe cones to 
happen, they are, doubtlefs, traces of fmall ten- 
der fiffures, or iigns of the cohefion not having 
hitherto become fo clofe, as thefe cones do not fo 
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readily fall to pieces crofs-wife, as in the dire&ion 
of the radii ; and in thefe fiflures, the air infi- 
nuates itfelf to the heart of the pyrites-globe. 

This alfo may ferve to account for the refolu* 
tion of the fecond queftion: it is true, the air firft 
aAs, or rather falls upon the pyrites externally* 
but it a&s moft powerfully, when in a proper 
place, and at undifturbed reft 5 both which ic findi 
in the centre of a round pyrites* which is in and 
about the centre, if not quite hollow, yet of a po- 
rous texture : whence the clofef a pyrites-body is, 
with more difficulty does the air not only force into 
it, but the lefs of it can be colle&ed therein. And 
hence a piece of pyrites, which is now no longer 
a whole, nor thus to vitriolife from within outwards, 
but to be corroded externally by the air, does in 
v the open air and laid naked there, vitriolife with 
difficulty, or not fo quickly, as when laid in a 
heap, and thus lying at reft, and in fome mea- 
fure warm : and thus the innermoft recefies of 
fuch pyrites become impregnated with vitriol j 
which burfts out by breaking afunder its fhell. 
Neverthelefs, when fuch round pyrites, as ftill lie 
in the earth, muft vitriolife, they fall not afunder 
in fuch pieces, but remain entire, notwithftanding 
which they part with their vitriol, either by an eva- 
poration, exficcation, and a reduction to an earth, 
by an unobferved elixation, though I fufpeft the 
former rather than the others ; thus they exhibit 
themfelves internally neither pyrity nor vitriolic, 
but like a brown, yellowifh, rufty iron-ftone, or 
an iron-earth firmly baked together ; as in parti* 
cular may be feen from periwinkles, and mufcles, 
exhaufted of their pyrity fubftance; which in their 
fliells, ftill really exifting, though generally cal- 
cined. 
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cined, are often, without falling to pieces, entirely 
fliattered and burft as by a force, evidently afting 
from within outwards ; and this may be judged to 
be owing to the vitriolifaticn. 

The reafons certainly are, the air's neither fo 
brifkly entering into, nor fo powerfully acting up- 
on them * in regard they lie, if not in a peculiar 
and firm narrow cafe or enclofure, as a ftone, 
which yet is not uncommon, yet covered under 
the earth, and in fome meafure only, not entirely, 
exptifed to the accefe of the air : again, tho* their 
fiieSs may crack, yet their parts feparate not to 
any diftance, as being urged or preffed upon by 
the adjoining earth and ftone j and though by the 
aft of vitriolifation, they may turn to an earth, 
yet they rnuft hold together, become compact, 
pay even petrify. 

Such periwinkles and mufcles Ruffed withjjjr- 
riUs^ or pieces of pyrites, of the form of peri- 
winkles and mufcles, are found cracked, riifted, 
and again hardened, at Boll, and the adjoining 
territory, in great quantities, and in various forts.; 
particularly, cbamx^ pefiunctili., cornua ammonis,&c. 
hut never, fo far as my experience has reached, in 
Iqpis lyncisk the cavity of which is nevertheless often 
found filled with pyrites, a circumftance deferving 
peculiar notice \ and I have difcovered at the 
Schlofsbergat Toplitz a terebratula, entirely rutted 
.and xenaaining firm •, a thing I never obferved be- 
fore, whatever pains 1 took in the iearch. 

. Further, I belides remarked, that many fuch 
jfea- (hells, exhaufted of their pyrites, were only 
externally rutted over ; but upon preparing- them 
'both in their entire ftatc and beat fmall, for vitrio- 
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lifathh, though in vain, I found them of fuch dote 
texture, as to render them unfit for it, either ex- 
ternally or internally. 

Laftly, I have had inftances, where the bodies 
were thoroughly fulled, yet neither burft, nor 
fallen to pieces j but then many fuch fliells are not 4 
pure pyrites* but greatly mixed with other earth* 
and alfo (tone, particularly, fliivery, loamy, and 
fpathy matters-, nay, fome contain no pyrites* 
but fuch earths only # ; and, in that cafe, neither an 
expand ve force, nor a vitriolifation, but only a lei- 
furely rufting, and reduction to earth, are to be 
expe&ed. 

Thus much of frefh pytites ; but that the air alfo 
works on the defulphurated and thoroughly burnt 
pyrites towards vitriolifdtion* we (hall hereafter men* 
tion, having firft to treat of the other inftrument, 
namely, fire* And here we muft premife fome- 
thing on the interna] caufality, or how the fponta* 
neous vitrielifation of pyrites happens internally. 

Philofophers might readily call it magnetifm, to' 
denote* a mutual a&ion of damps and juices ; on 
the fide of the patient, namely, the pyrites 9 con- 
fiding in a receptivity , and on the fide of the agent, 
or air, in an influx. Miners exprefe it by the term 
weathering, and very properly, as they ufually call 
air, weather \ befides, affirming, that we are by it to 
under ftand, not a deftruftion of the matters of the 
pyrites , but only of its texture or cohefion •, lead of. 
all are we to imagine it a- reduction to i(s original 
parts, or a feparation, but a new produ&ion. The 
refolution here produced is indeed fo f aj a fepara- 
tion into parts, as the fulphur is abfolutely to be fee 
free from its metal earth, but in that very aft the 
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new prediction happens; and as foon as the ful- 
-phur i& thus fet free, fofoon does it lay hold, with 

its acid or fait, on the loofened metal-earth, and 

therewith exhibit the vitriol. 

> Hence, in the procefs of vitriolifittion, though 
.neyer fo attentively performed, not the leaft fepa- 
f rated folphur is< to be found. Now as little as in 
.this refoUtfion of the pyrites, or deftrudtion of its 
ttexture, the butinefs is a reparation, though this 
Jaft, in fome meafurc, happ?neth •, fo little is the 
exhibition of the vitriol a reparation from pyrites, 
.as really, and in truth, to be confidered a new pro- 
duction : for, ithe parts of the vitriol, namely, the 
fulphur-acid and metal-earth, are indeed in the £jr- 
*ites, but not thus combined. 

In brief, vitriol is as little in the pyrites, as bran- 
fdy and a volatile fait are in the grape and frefli 
urine; but. f re all three produced from pyrites, 
anuft, and urine refpe&ively, by means of weather- 
ing, fermentation, and corruption ; and that not 
only by a transformation of the particles of the py- 
rites, mud-, and urine, but alfo by an aduai cfien- 
tial influx of the particles of the air, confidered a- 
- bove in their water, earth, and fait, and which here 
not only pafs through, but adhere to the fre(h py- 
rites and its particles, /. e. are not fo much a tra*- 
fient, as an immanent inftrument; as appears from 
the feveral produdions and transformations in the 
three kingdoms. 

It feems, however, probable, that air enters not 
fo much by its faline part, as by its univerfal hu- 
midity, into frefli pyrites, for the exhibition of vi- 
triol. .The probability of this bypothefis maybe 
jnferred from hence* that there already adheres to 

fuch 
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<fuch pyrites much fait, rfpecially in the fulphur, fuf- 
ficient to dofe its metal-earth : and it cannot be 
lhewn, that the lead fulphur flies off -without pro- 
ducing its effect We are not, however, to deny 
the fait in the air its incorporating virtue, as it 
.ftands infeparably united with the humidity, tho', 
its humidity is here ftill more neceffary, for exhi- 
r biting atrue faline form, fuch as the vitriolic muft . . 
have, feeing it is in no cafe procurable without wa- 
iter. And though in fpontaneous vitrielifation the 
^humidity of the air always manifefts itfclf, yet other 
water is not to be excluded. 

For, firft, the former is aided by the latter, as 
we fee upon expofing to rain, or fprinkling with 
.water, the pyrites, either beat fmall, or in its grofs 
(late, and laid on large heaps together; aided, I 
fay, and not the former replaced by the latter/ as 
spyritcs, when entirely plunged in water, and thus 
^eluded the accefs of t{ie air, never turns to vitri- 
,ol: fo that notwithftanding the fprinkling with rain 
; apd water, the whole bufineis. muft chiefly turn on 
the motion, warmth, power, and influx of the air; 
and then alfo, by means of other water, larger and 
purer ^ryftals are procured, and in a larger quan- 
tity. But the moifture of the air alone being em- 
ployed, the cry ftals prove fmall, like grains of fand, 
nay, often like hairs 5 and thus, when the pyritts 
fells to pieces and to earth, there is no feparating *f 

them from the impurities, without either walhing 
them with .water, or without elixatien and a new 
cryftaljifttion. 

But poflibly, from the nature of the grooves, . 
the moifture of the air is not the whole, but the 
waters, trickling down on all fides, may wafh out 
che-cipder vitriql-Jbwts, and coming afterwards xo 
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fcttle a little, or otherwife evaporate, let them fall 
again, either in icicles, from the roof arid fides of 
levels ; whence we mud make fome diftin&ion be- 
tween grown, or native vitriol, as fpontaneoufly 
produced from pyrites, namely, between that fort 
formed barely by the humidity of the air, without 
any addition of either day or groove-water, and 
that other formed by the acceflionof ana&ual 
water. The former we are not to cxpeft in the 
grooves, and 'tiVrare that it is grown, though fliot 
on the fpot where found : whence appears the great 
folly of alchemifts, in that they would employ for 
their great- work that produced in the grooves by the 
'water ofthe air alone, a thing quite impoffible. 

For the vitriolifation of pyrites, there are, befides 
the aftiort of the air, other aiding or concurring ctr- 
cumftances requifite, at leaft when it is to be rendered 
eafier, or to be more fpeedily difpatched. Thofe on 
the fide of the pyrites itfelf, though indeed only ne- 
gative, I have already mentioned, and now come to 
this, namely, that the pyrites muft contain little or 
no arfenic or, copper, nor be of too clofe a tex- 
ture: to which we may add this conje&ure, that 
the black vein-ftone, or rock, ufually called kneijs % 
at Friberg,' and alrnoft fhivery, but much blacker 
and harder than Jhiver, is, if not a co-operating 
caufe; yet a fign of an eafier vitriolifation ; but as 
to external circumftances, there are principally 
three, which facilitate this operation. Firft, and prin* 
cipally, the pyrites is to be laid together in as large 
a heap as poffible, and to lie expofed to the wea- 
ther and furi, nay, in dry weather to be fprinkled 
with water, as otherwife it cannot heat or work fo 
well: or, in the fmall way of proof, the beating 
fmall the ore, the choice of a fit place, as a cellar, 
or the like warm fituation, and the laying it in a 
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powdery heap, are to fce called in aid ; and thefe 
failing, I know not further how to advife, when 
you would have a vitriol withouc fire, or the addi- 
tion of any thing extraneous. 

As to the other inftrumept in vitriolifation* name- 
ly the fire, its relation thereto is fomewhat different 
from that of the humidity of the air. Such pyrites , 
as fpontaneoufly yield not to the attion of the air, 
or too difficultly and (lowly, or that muft pre- 
vioufly be worked for fulphur, are firft, either 
roafted, burnt, or defulphurated, and this holds, 
in refpeft of the difficulty of vitriolifdtion* not only, 
of the yellow pyrites , or our copper- ore, but alfo 
often of the yellowifti, that is, of many fulphur 
or iron pyrita. But here occurs a difficulty, name- : 
]y, that the burnt pyrites muft generally be thrown 
on heaps in the open air, though there is aifo a fort, 
from which, immediately after burning, nay, tho* 
ftill warm, a vitriol may be elixated. I made trial 
with all my pyrites* under the different circumflan- 
ces of being much and little burnt, put warm and . 
cold into water, but often without procuring any 
vitriol. 

From the inftance of foffile calamy, which; im» 
mediately upon burning, nay, whilft ftill warm, 
yielded not only a good deal of vitriol* but alfo 
not a little alum, I imagined the fame would fuc- 
ceed equally well, if not better with the pyrites* as 
containing the fulphur, confequently the acid of the : 
fulphur not only fo plentifully, but alfo the metal- 
earth immediately ; whereas in calamy there is little 
formal fulphur, confequently, little fulphur- acid ; 
but it muft firft be, by means of the fire, both ge- 
nerated and rendered aftive. The pyrites mixt- 
work of Geyer, which is properly an iron-ftone in- 
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terfperfed with pyrites, is^a fort, wliich dirc6Hy up- 
on burning (for it proves too poor for making fu!- 
phur) has teen elixated fbr vitriol, yet with me it 
has not yielded enough ; though the reafon of fuch 
fyrites giving vitriol without air, barely by means 
of the fire, be, that the fulphur therein finds a pre- 
pared corporal iron, wherein its acid fait may di- 
it&ly lodge, yet the cafe is certainly different in a 
pure, firm fyrites i the iron- earth of which is not 
thus prepared. I have, however, procured a little 
of fuch vitriol, and the fmall (hare of vitriol from 
all forts of fyrites, (hew the poffibility of the 
thing. 

But though I could not fucceed in the manner I 
. had been diredted at the vitriol- buts, yet I find no 
rtafon to deny that vitriol may be procured from 
burnt fyrites, without a previous expofure to the 
air, efpecially when I confider the peculiar experi- 
ment of the vitriol from calamy : betides, that from 
" the mifcarrying in the fmall way of proof, we can- 
not quettion the truth of the large way of working 
(as, in other refpedts, the conclufions from proofs 
in the fmall to yields in the large way, are often 
very fallacious) as I have experienced how difficult 
in general it is to aflay fyrites for vitriol, without 
employing large heaps fof the purpofe. 

Yet it may be iriade appear probable, that the 
air contributes fomething here, when we confider 
the nature of fire, as yielding no flame without air, 
nay, deriving by and from it, together with the 
fatty, foot-particles, its needful fuel and pabulum ; 
and thus the air is at leaft an indifpenfible inftru- 
ment in vitriolifation. But be this as it may, fuch 
fyrites dircdly elixated upon burning, when, to be 
further worked for vitriol, is to be fhot in the air* 

and 
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aftd there to lie for fome time. Upon the whole, : 
by means of. the air, a frefh pyrites vitrioJifes, air 
plays in amidft the burning of the pyrhes % and, 
laftly, exerts its efficacy in the heap, when the py- 
ritts-eaxth is become unfit for further-impregnation, 
artd thrown on the Jlag-beafa under the name, ca- 
put mortuum. 

Thus the fire is, in the bufinefs of vitriotifation^ 
to be alfo confidered as an immanent inftrument, 
fo far as, in part, the air is not only infeparably 
contained therein, but is almoft the very fubftance 
of fire itfelf \ alfo feeing the fatty, phlogiftitf partt- J 

cles from wood or coals cannot fail to be commu- 
nicated (hence an open-roafted refolves better to 
vitriol than a clofe defulphurated pyrites) yet here, 
fire and air are not to be con fide red on ,an equal 
footing, but fire is alfo to be confidered as a pene- " 
tracing, opening inftrument -, particularly as what 
fits and prepares the pyrites for the a&ion of the air. 
For,, not only the fore in general, which muft un- 
dergo the torture of the fire, is t6 receive from the 
air the true matter of the vitriol, but alfo that 
which immediately upon burning refigns its vitriol, 
is afterwards to be committed to the air, in order 
to a fuller yield. 

' Now, all forts of pyrites, whether fpontaneoufly 
vitriolifiHgi or prepared for vitriolifation by the ac^ 
tion of the fire, will take a long time, nay, a courfe 
of years, before nature has. thereby worked them 
dead, or efchaufted them of their vitriol: but as in • 
the vitriol^buts the waiting fo long would not de- 
fray the charges, befides, that the vitriol' produced 
would be "apt to be wafiied away by rain and water* 
or foak into the earth, and there be loft, were we 
to wait till the vitriolifation was fully finiijied • fr 
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is therefore ufoal, within the year and day, to boil 
out the vitriol, according to the plenty of beap~ 
work, and in proportion to the demand for the 
commodity. And (hould any one, in order to pro- 
mote the bufinefs of vitriolifation, take it in his 
head, that ore, the more it is damped fmall and 
powdered, the* more it would lie expofed to the 
adion of its menftruum,, from the axiom, that the 
mere fides a body thus expofes, the Jooner it will 
be refohed, he would find himlelf greatly miftaken | 
as thus, the ore would lie more clofe together, fo 
as to exclude the aftion of the air. Yet it depends 
. on pra&ice and experience, to determine whether 
the ofttn turning what was infide outward, may be 
of any advantage or no, 

It remains to fay fomething of the white vitriol^ 
a matter greatly unknown, both in its origination 
and mixtion : it is white, and not barely fo to the 
eye, as vitriol in general ufually appears, »when in 
a capillary or woolly ftate, and confequently fine 
and tender, or when minutely rubbed, or dried and 
crumbled by air and heat ; but effentially, arid in 
its mixtion, white, as plainly appears from its cry- 
flats, be they ever fo large and thick. It is true, 
we have alfo a bluifh fort, but this external blue caft 
may, by a proper cryftallifation, be difcharged. 
Though its origination be utterly unknown to us, 
yet I cannot omit mentioning what I myfelf have . 
obferved, viz. that the pyrites of PretzfchendorfF, 
which is a yellow cubical fort, intermixed with 
fomewhat of a mock-Ieady matter, and lodged in 
a black- grey fhivery rock, has, after defuJphura- 
tion, and a long expofure to the air, yielded an 
adtual white vitriol^ "differing in nothing from .the 
Rammelfberg fort, fo far as I hitherto find (after 
purging fucfo from its adhering copper-blqe) cither • 
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in colour, cadre; or habitude in the fire. And ail we 
learn from the accounts from the RammeMbeig is,' 
that the ores there are allfo pyrity and mock-leady. . 

In the Pretzfchenctorff fort, it is certain, that be- 
fides the pyrites* there is alfo mock-lead, which 
holds fome iron-eanh, and a little footy fly-pow- 
der, or arfenic, confequently no other contents than 
what are in pyrites, and therefore the bufinefs fhould 
feem to turn on the unmetallic earth, which conftU 
tutes the greateft part of mock-lead, befides what 
the external rock may contribute ; which though 
alfo to be met with in other pyrites, yielding no 
white vitriol, yet we are to remember, that new 
prod u£t ions, as vitriols are, depend not fo much 
on the great variety of matters, to make up their 
mixtion, as on the different proportions of a few* 
the places of generation, &c. 

From the former prejudice generally arifes great 
difficulties in acquiring a competent knowledge of 
nature, in imagining, firft, mixts to have taken 
their rife from fuch matters as they are found to con- 
fift of ; the abfurdity of which appears from the hi- 
ftory of alum, which confifts indeed of a calcarious, 
or if you had rather, a chalky earth, and yet nei- 
ther nature nor art can produce it from thence : a- 
gain, in being ace u Homed, in the operations of na- 
ture, to the terms, extraction, feparation, combina- 
tion } &c. 

As to the mixtion or nature of the white vitriol* 
fo far as my little obfervation reaches, it may be 
concluded, its ground-earth is, firft, aluminous,, 
then, coppery ; the copperinefs not only appearing 
in the common white vitriol, as worked from the 
Jlamn}elfberg ores, by plunging an iron into ft, 
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but aMb iii the purified, and even the Pretzfehen- * 
dbrff fort, which difcover themfelves by the aftual 
coppery tafte, and by its rednefi after calcination * . 
this colour certainly indicating fomething metal- 
line, though, from the tafte, not an iron. 

It might be fomewhat difficult to explain why 
fuch a' white metal-falt fliould not be procured at 
our vitriol-boufes, equally as at the Hartz, did not 
the bufineft depend on the copperinefs of the py- 
rites, which is obferved to be more diftinguifliable 
there than with us : and as to its unm^tallic earth, 
we have reafon enough to affirm, it is not of the 
feme fort with the ground-earth of bitter falts, and 
arifes, if not from common fait, yet from calca- 
rious, fpathy ftone, from which fuch middle or 
vitriolatei falts indeed may, but a white vitriol, 
though with the addition of a metallic earth, ne- 
ver can be prepared ^ moreover, we obferve no- 
thing fpathy among our Pretzfchendorff veins: 
nay, fuch a vitriolated fait may well contain fome- 
thing metallic, as the arcanum duplkatum, which, 
in the burning or diftilling for aqua fortis 9m arifes 
from the alcaline falt-petre earth, and the vitriolic 
add •, yet fo that its fundamental bitternefs cannot 
be concealed, though entirely feparable from the 
metallic impurity; whereas; on the contrary, 
there is, in the white vitriol, neither bitternefs to 
be obferved, not does the metallic tafte ceafe to 
manifeft itfelf. 

Lafffy we are to take notice, that white vitriol 
is never found in our grooves; though, according: 
to Lohneifs, in thofe at the Rammelfberg, it is met 
with native in the f6rm of icicles ahd rofes. Thus • 
much we know, that it is procured in the way of 
ar'6ryftallifation, not in large fhoots indeed, but. 
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VStt a (and otaly-, whUe^ur^ed'bijra^ briflr boUtag.; 
though frotn tfeefe fmalicr cryffels reducible to % 
larger Itrtnpsi 

Oh the head of the origination >of white tffotfrf, 
iJcannot omit mentioning a query put to mite by- 
ah ingenious friend,, namely, Whether »**; or 
rafher, zinky fubftances, (houlcl here be entirely 
dtfregard^d? This at leaft U true, that 1 this fur- • 
prifing'bbdy principally fhews J itfelf at' the* Rum- 
nielfberg, nay, is no ftranger'with us at Fiiberg, 
under another form indeed % though the greateft 
artift will find it difficult enough to hit on a me- 
thod of properly combifling^it in it$iepat»at€d»ftate 
With the fulphup-arid, into ftldra'Whtte vHtidl. 

Undgr the head of vitriol from pyfife^ We-muft 1 
obferve the difference of elixfctidros, namely, that 
many of them, having flood for fome weeks, turn 
mouldy, as happened to myfdf once from the thixt- 
work of the Rothe-grube'; and agairi, if I miftate 
•nbt* frdm the* tdrra mortis Haffiaca. Now* pyfites> 
as fuch,- exhibits nofuch appearance, but the ad- 
joining interlp^rfed minerals, and indeed the fhi- 
very, loamy, black fatty fore may, though not 
aH, yet a certain fort of theitf; fuch in general-are 
thofe that yield alum ; • and all of a fattyi bitttmi* ■ 
nous, inflammable- nature^ or : of 'a muddy origina- 
tion : though I propofe this only as a query, and 
not as a certain undoubted truth. 

There is alio incidentally, from the procefs of 
vitriolifatiotiy alurti procured •, not from the pyrites 
in- its proper mixtion, but from the bituminous 
matter adhering to the pyrites-, when its acid chances 
to lay hold on the metal-earth, it may not, at the 
fame time, leave untouched the black, fatty, ad- 
joining 
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joining and interfperfed mineral, and thence 
exhibit alum. We purpofely omit mentioning 
why fuch vitriolic, aluminous lies now (hoot firft 
to alum, and that per fe, without a precipitant, as 
happens in thofe of BraunfdorfF; again, why to 
vitriol firft, and then to alum, not eafily without 
a precipitant •, and how alum, made per fe, differs 
from that made with addition, as fometimes of 
urine, then pot afti, then quick-lime, and fome- 
times of fpirit of urine * and the rather, as we ex- 
pert a particular diflcrtacioh on the fubjedt of alum 
from profeflbr Baier, at Altorff. 

An earth here difcovers itfelf, which is fome- 
times grey, fometimes yellow •, the former called 
Jlime, the latter, ochre : the (lime is procured not 
fo much from pyrites, as from the earth inter- 
mixed and incorporated with it ; though whether 
fuch earth be ever procurable from the mixtion of 
the pyrites itfelf, a thing I could never find, de- 
fences examination •, the ochre, on the contrary, 
appearing of a brown-yellowifh, alfo of a rufty 
caft, and confiding partly of a metallic, fometimes 
iron, fometimes copper, and partly of an unme- 
tallic earth, is more certainly derived from the py- 

• rites, though not immediately, but mediately only, 
by means of the vitriol, to which the pyrites muft 
be firft reduced. It is found not only near and 
upon crumbled mixt-work, but wafhed away by the 
waters; in what is called the gurs, or metallic 
juices, and deferves a peculiar regard ; as does alfo 

• that fulphur-yellow earth, precipitated in boiling 
for vitriol, and burnt to a red colour, yet not 
to be confounded with the ochre, being not only 
brighter, but alfo fomething more than a pure 
earth, namely, ftill confiderably vitriolic and alu- 
minous. 

There 
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There ftill remains to be confidered a mel- 
laginous liquor, deferving the mord notice, as it 
has been difregarded, or, at leaft, not exprefsly 
mentioned by any authors, except Geoffroy * 
and Stahl f. This liquor is fuch, that ( 1 . ) though, 
by means of the gentleft evaporation, fome Ihoots 
may be feparated from it, yet they are not fuffi- 
ciently cryftalline, and what remains will not 
fhoot further, but only become a dried mafs. And 
(2.) which is the more immediate objeft of out 
prefent attention, that after drying, if again e#- 
pofed to the air, it becomes fmeary, moift, and 
fluid. Again (3.) when dried fpontaneoufly in a 
warm air, it ferments like lees, and thus its parts 
undergo a mutual aftion among themfelves. And 
here may be confidered, what, and how many are 
thofe juices, or thick liquors, which contain felts, 
without refigning them, either to cryftallifation, 
or the other methods of feparation ; but, for the 
prefent, I fhall confine myfelf to the mineral king- 
dom. » 

We find arfenic, and what is allied to it, orpi- 
: ment, 6fr. which, along with the acid of falt-petre- 
falt, turns to a very furprifing vifcous matter : me- 
tals might generally be reduced to this form, could 
the proper medium for each be found out, as the 
abovementioned friend informs me from his own 
experience, of gold by means of urine. This bu* 
finefs, however, fucceeds with iron and copper ea- 
fier than in any other metals, and in a peculiar 
manner; efpecially as they are the two, that, along 
with the fulphur-acid, affume the furprifing beau- 
tiful form of vitriol. 

Copper 

* Mem. I 1 Acad. l'An. 171 3. p 225. 
f Bcdencken vom Sulphure, p. 285. 
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Copper -furmjhes * rfn^rkable experiment to 
thjs : purpofe, upon properly evaporating ti)e ? green 
•jya#r cefTjai^ing .%>m a.Joiuffrti of fi tver jwecipi- 
tatedby copper », but iron more clearly, wl fatLye 
found after eojployyag the,gi^eft ( degree of care, 
having more than once obferved, .chat working it 
.with 91I of vitriol for vitriol, there ever remained 
jfomething oleaginous, that xould not be ma^e tp 
fQipot, and Only became a dr,ied , fpafe : apd ,as I 
•did not over, but rather under dofe fhe iron there- 
with, I at firit began to fufped: the purity, of my 
iron ; and being well apprized that many forts of 
irop, particularly the caft, though I never em- 
Jployefl fuch in tjiis procefs, nay, other ( common 
iron, m^y. contain fomething -extraneous, as com- 
«inpn f fiilphur, which is no. constituent part^erfof, 
ibmetimes locjgqs therein, J ^ngpjoyed the beft Stey.- 
ermarck fteel, as pure an iron #sJspoffibly procu- 
rable, and yet even this fort ma^itefted 4>e faipp 
thick pkaginogs liquor* th^t common jron did, and 
became dry in the fire, but fmeary. again in tfce 
air. * 

After the^rfenical flatters, and the metals, the 
vitriolic, andrthel^ke, fixtures, are, what are pro- 
cured from J9*itts> either with or without fire, alfo 
frpm. calamy-ftope, ^nd the foflile Hungarian vi- 
triol; as thus, taljie vitwlrtdpyritts-mixt-qfotki 
as ofBtaunfiiorff, $i>d the Rothe-grube ; alfo vi- 
triplated Hffli^n e?rth, burnt foflile calamy, Hun- 
garian vitrifh without packing out the green pieces; 
taking the white apiongft them as they come to 
hand, diffol ve, each in water, filtrate, boil, and 
evaporate, and fet to {hoot feveral times again ; 
then cpmmit what remains, which will prove high- 
ly oleaginous, to the fofteft degree of a fponta- 

neous 
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t«ous evaporation, without applying any fire, ^apd 
thus let it Aand for fome months, and thejre.will 
fomething.fepa^ate.in that time, , which proves mt 
cryftalline, but crumbly, like hemp-feeds and fmall 
peafe, and what remains after, proves ftill .thick 
and oleaginous, as before. Now, nothing farther 
happens, but. that .when the laft is not removed 
with, the fame ; care, but the whole left Jong.toge* 
thertadry away in the niildt warmth of a.ftoye, 
this oleaginous mafs, when: become of the thick* 
nefs of butter, heaves and riles like a dpugh, in 
its. ftate qi fermentation. 

As to ;what M.rGeofFrQy -* has obferved , in thi* 
cafe, thoughi he divides vitriol with, more accuracy 
than M, Lemery, intp blue, green, and white, 
yet he appears, not to Jiave had fo juft a notion, of 
the white £>rt, .which he calls cwperoft blanche f, 
as, he pretends it to be mixed either with fome ca- 
lamy (which it may, in regard to the earrfi it holds 
for the generation of alum, and poffibly alfo for 
thebafisof the white vitriol) ,or to cpnfift of an 
irony earth, and fome lead or tin, a prejudice, he 
was probably led into from the white colour of the 
vitriol. 

Now the oleaginous fineary matter retraining 
after the {hooting of the vitrfoh and which he^alls 
ti\t mother-water ^ he procured not only from frefc 
vitriol, but alfo. from the fort he dried to whftenefs, 
and likewife from what he had treated in die fire 
to yellownefs, for obtaining the volatile fpirit of 
vitriol. He then obferves, that from frefli vitriol* 
upon thefirft re-folution a^d cryftallifation, A grey 
muddy earth had fetded to the bottom of the glais -, 

a thing 

*• Hift.jdel'Acad. TAn. 1707.. p. 237. 
f lb. TAa. 1713, p, 48, & Mem. p. 315. 
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a thing I never remarked, though I have commit* 
ted vitriol-lies to as long a degree of evaporation 
and feparation, as ever M. Geoffrey did. 

It is true, I obferved fomething of a fulphur- 
yeliow, but never luch a grey muddy matter from 
pure vitriol ; whence I conclude, his vitriol was 
impure, or otherwife fullied. He again obferved* 
that after Handing in the fire 'till gilded, it yield- 
ed a larger quantity of it, than if dried to white* 
nefs only, and Hill more, than if taken juft frefh 
for the feparation of this mother-lie. Again, that 
this vitriol, once ufed, yields the fame a fecond, a 
third, and a fourth time, nay, repeatedly, or 'till 
the whole mafs of vitriol employed be thus con* 
fumed and fpent. Further, that upon each repe* 
tition he procured a yellow powder : that the mo- 
ther-lie grows hot with the acid of vitriol, ferments 
remarkably with the acid of nitre, with oil of white 
tartar, at firft only foftly, but foon after alfo in a 
violent degree : that after drying and ignition in 
a brifk fire, it again turns fmeary and fluid in the 
air. 

Now, in order to account for this, M. Geoffroy 
affirms firft, that it muft be allowed to be, in fbme 
degree, alcaline, as it appears ropy, Tike a run 
lixivious fait, and violently efFervefces and heats 
with the acid of nitre, like any other alcali : alio, 
that this fait is only derived from the acid of vitri- 
ol: and then, that being not only in tafte, though 
without any remarkable acidity and fharpnefs, 
aftringent, but likewife fermenting and heating 
with alcali's, there may be a proper vitriolic mat- 
ter ftill contained therein, feparable by accurate re- 
peated (hootings ; or if ftill withheld, may, in 
time, fpontaneoufly bewray itfelf in the yeft thrown 

up 
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up in the courfe of the fermentation : and laftly, in 
regard to the caufality of this alcaline w/r/W-Jiquor, 
he explains himfelf in fuch a manner, as would 
make one imagine a tranfmutation of the vitriol* 
acid * but he does not fay, at leaft not diftin&ly 
enough, whence the matter is derived, which wc 
muft doubtlefs fuppofe, for the exhibition of a dry 
lixivious, and the incorporation of the acid fait. 

That the acid fait of vitriol fhould become, I 
will not fay alcalifed, yet changed fo as to lofe its 
nature and eflfcnde, appears, among other usances, 
from diftilling oil of vitriol upon quicklime, when 
therearifesa mafs that -entirely turns moift in the 
air : but even hence we fee there is fomething which 
deftroys not only the mixtion of the acid vitriol-falt 9 
but muft alfo give it a body. In fliort, this change 
cannot happen without fome concurring caufe, and 
what is here procured cannot properly be held for a 
changed vitriol- fait ^ but for a third thing, fomething 
which muft take its rife from the two other, name- 
ly, the acid fait, and an earth. 

To give my own thoughts upon this fubjeft, we 
are to obferve, firft, that fuch foluble, vitriolic re- 
mainder fhews itfelf on three different occafions ; 
( i.) upon the lixiviation and elaboration of the vitriol 
from its crude ore; (2.) upon the re-folution and 
cryftallifation of a purified vitriol^ already feparated 
from its ore ; (3.) in the ufual way of preparing 
vitriol with iron and oil of vitriol. 

The fecond is what gave occafion to M. Geof- 
frey's remarks, but which I muft pafs over. The 
firft, of which he makes no mention, is properly 
within my : province, as relating to the vitriolifation* 
confequently the hiftory of the pyrites. The third 

Y I have 
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1 ha*e only employed as a kind of auxiliary means 
towards the difcovery of the caufe of this furpriling 
vitriolic produ&ion. 

And here, to abide by the firft, 1 have Found, 
(i.) That all crude vitriol-boilings leave behind a 
fttty, thick, oleaginous lie, be the pyrites prepared 
either with or without fire, vitriolifed above or un- 
der ground, and the vitriol foaked in the earth and 
fionc, or caked together in the open air. 

(2.) It ferments with alcali falts, and lets fall a 
bright brown earth, but never with acids. 

(3 -) Upon fetting it by for fome months but of 
the reach of the fire, fomething (hoots from it like 
fmall crumbly grains, pluqioie and aluminous, as 
^ras already obferved. 

(40 But, if the whole be left together to eva* 
porate, without feparating this matter, it turns 
thick like a refin, and at laft becomes a grey win- 
.tilh mafs. 

(§.) In thfe courfe of the evaporation, which is 
performed in the fpft heat of a ftove, I once ob- 
ferved it heave and rife, and the glafs, fcarce a 
third full, to become quite filled therewith. 

(6.) This gfrey mafs taken dire&lv, whilfi: hardly 
.cold, ferments readily with alcali, out in no fort 
. with acid. 

(7.) Even upon expofure in the air, it turns 
moift and fmeary, exhibiting the. fame phenomena 
with acid and alcali as before, 

(8.) Oi- 
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(8.) Diftillcd in art open fire, it yields an acid 
fpirit, and leaves behind a bright, brown- red 
earth. 

(9.) This earth ftill proves moift in the air, ye6 
more or lefs, according as it is more or lefs burnt. 

- (10.) Even after ignition in a crucible, it ftill 
attracts, though in a very fmall proportion, the 
qioifture of tfieain 

(1.1.) The laft fcparated aluminous matter, n Q 3.' 
diftiiled apart, gives alfo an acid water, and leaves 
behind a fpongy, grey, and here and there reddifh 
fpotted cake, which equally turns mojft and fmeary 
in 'the air, as n* 7. 

(12.) What remains behind of n° 3. proves nei» 
thex thicker, nor more oleaginous than before. 

(13.) What remains from the vitriol^ prepared 
from iron and oil of vitriol^ and dried, turns alfo 
fmeary, flows in tfye air, and ferments with alcali, 
but by no means with acid. 

Now, from thefe proofs thus much at lcaft ap- 
pears ; that this oleaginous refidue, . from vitriol* 
does, after exficcation and ignition, become fmeary, 
nay, fometimes flows in the air j but whether it will 
ferment with acids, and thus exhibit an alcaline na- 
ture, is a different queftion ; not that I would en- 
tertain any doubt about M. Geoffroy's experiment, 
as being made and repeated exprefsly, and not a 
, thing purely incidental, though it is. what I could 
never obferve: but that it may be exceedingly paf- 
fible, appears, as was above faid, from its fponta- 
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neous fuming and frothing, and turning, after ex- 
ficcation, fmeary in the air, like an alcali. 

Whatever be in that, thus much we know, that 
this vitriolic refidue confifts of two parts, namely, 
the vitriol-acid* and an earth, as appears by an en- 
tire, cxpulfion of the acid, by means of a thorough 
clow ; whence it feems that thefe two parts were 
but (lightly combined, confequently, that they can- 
not conftitute a genuine alcali, as from fuch the 
vitriol-acid can never be expelled per fe: but again, 
there mull alfo be an earth; without which no exfic- 
cation can be procured ; and he who considers, or 
rather, manually treats falts, with refpedt to their 
prod u£t ions, tranfmutations, origination from, and 
red u& ion to earth again, will find fuch phenomena 
exhibited from a vitriol- acid, and an earth \ though 
he may be unable to affign the formality, or remote 
caufes, which generally lie concealed from us in 
other inftances. 

That this earth is from iron feems probable -, for 
to what Homberg f has remarked of an iron fatti- 
nefs exhibited by means of a burning-glafs, and 
what others credibly relate, of a quickfilver from 
iron, Dr. Rothe has added fome weight, in his dif- 
fertation on- metallic falts: not that I would afcribe 
any thing peculiar to iron before other metals, as 
it is a fort having only proximately its origin from 
a crude unmetallic earth, and with which, as one 
of the coarfeft, . earthy metals, many things may 
chance to be incorporated, 

A brown-red earth, called eaput mortuum* re- 
mains behind from vitrioUlies $ but then only to 
be fo denominated, when no longer containing any 
thing living and pungent, i. e. ialine and faptd \ 

con- 
f Mem. Tan. 1710, p. 303, 
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confequently, is a thing dead and effete, no more 
to be boiled for vitriol^ but thrown away as ufe- 
lcfs. 

Two queries Hill remain behind, viz. (1.) Whe- 
ther a vitriol may not alfo "be arfenical, or partake 
of arfenic : The reafon of the query is, that pyrit* 
are not without arfenic, 

(2.) How the cafe holds with the vitriol and its 
pyrites, alfo with .the alcaline earth in medicinal 
Iprings. ♦ 

» 

A certain fpring, whkh I highjy efteem, but 
leave namelefs, to prevent the entertaining any 
prejudice againft, or difadvantageous opinion 
about it, gives occafion to my firft query. That 
it is arfenical is plain, not only from the white 
fublimate procured from it, but alfo from the ac- 
tual arfenical odour, it ftrikes the nofe withal. 
Yet, neither on this nor- the other circumftance, 
is any great ftrefs to be laid at all times, e(pe- 
cistlly when the arfenic is in fo very fmall a quan- 
tity, as is the cafe here, that it cannot be fuffi- 
ciently examined •, for, phofphorus alfo gives forth 
an arfenical odour, which I have alfo fmelled from 
a lead-procefs, where nothing arfenical, but falts 
only were employed •, and falts, fuch as are in the 
namelefs water, may, in their mixed crude ftate, 
volatilife a little, though not, in their feparated 
ftate, or' not fo eafily without peculiar additions > 
appropriations, Gfa.-l- 

• As pyrites generally contains arfenic, this arfenic 
may lodge in that fort from which the water may 
receive its mineral conftituent portion. The pof- 
fibility of the thing appears from the Friberg 
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fiklachfrbtfj inhere fotne arfenk, by means of. 
iulphqr and vitriol* bfinuatcs itfelf into the water, 
which notwithftanding, has as good effe&s, and per- 
forms as good cures as any other medicinal water. 
Not that we are to imagine foch waters to hold 
great quantities of arfenic •, it fometimes fcarce 
amounting to grains, nay, not to one eighth of a 
grain in feveral pounds of water, as I have found 
in the fcblacken-bad. 

And though a water Ihould happen to. hold a 
greater quantity, if not to a very extraordinary- 
degree, it fliould not therefore be confidcred as 
noxious and poifonous, but. its inrtocence, nay, 
ufefulnefs, ought to be judged of by the effc&s, 
and not by pre-conceived fpeculations. It is, how - 
ever, true, that of all the vitriols I have ever ex- 
amined, I found no one fort arfenkal, though 
fuch a thing might be furroifed from fame groove- 
vitriols, in confideration of the arfenical admixture 
in their pyrites. 

Laflly, to mention fomething on the head of 

AciduU and therm* ;■ thefe certainly, in regard to 
. their vitriol^ fulphur, iron, copper, arfenic, alio 
their alum, take their rife only from pyrites •, the 
Wriolifation of which loofens thefe parts, and fits 
them to incorporate with the intercurrent waters* 
and to render them mineral. 

The Qther contents, either a pure, or a vitrio- 
hted lixivious fait, though the laft becomes fuch 
by evaporation only, are by no means produced, 
as none fuch can be procured from pyrites. And 
here principally we have two queries to make. 

(x.J Ho* 

r 
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(i.) How it happens that moft of thcfe waters 
coqtain the above-mentioned minerals in a very* 
(mail quantity. 

(2.) Howtjwp fuch oppofite matters, as al&? 
ivious fait and a vitriol can confift together, with* . 
out laying hold on each other. 

As to the firft, we have often water in the 
grpoves, Remarkably yitriqlic\ but, fo far as my 
knowledge of the fprings in Germany, England* 
France, Hungary, (jc. reaches, no fuch. thing 
can be affirmed of thofe at the day, f^ging thefe 
difcover only' the leaft vitriol, or other mineral 
jpoffible : which, in fome meafure, we may ac- 
count for from fuch waters taking their rife nearer 
the day, when the more day-water coming to mix 
with them, they thus become weakened and di* 
luted. 

But then, that mineral fprings fhould remain of 
one conftant yield, and become neither richer in 
hot, dry, fummer- weather, nor remarkably fmaller 
or poorer in the moifteft harvefts and fprings, 
we muft afcribe to fuch waters having a dift^rit, 
deep, and not a near origin, not only in refpedt qf 
their mineral particles, but alfo their univerfal 
watrinefs; likewife, to fuch pyrita as vitrioliji 
fparingly and leifurely : not to inlift on their great 
plenty; as there are fprings that have continued 
running for a long courfe of years •, which flacws 
the ftock they are derived from to be inexhaus- 
tible. 

Hence we exclude all fyrita % vitriolifing fo ea- 
lily, fo rfthly and' fo quickly, as the round in gc- 

X 4 7 neral 
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neral"do, which lie dire&ly under the furface of 
the earth, as thofe of Altfattel, Almerode, &? c. 
For the fame reafon alfo we deny the copper-fyrites 9 
or copper-ores, as thefe always fupply a vitriol, if 
not entirely, yet in part coppery ; confequently, a 
fomething not to be met with in our medicinal 
waters. 

We muft therefore have recourfc to pyrites* 
freaking in fiflures and veins* and not coppery ; 
and affefting, if not the cubical, yet the angular 
figure 5 which are not, or leaft of all, coppery, 
yet vitriolfing difficultly and fparingly. 

As to the other query ; namely, how fuch op- 
pofite matters, without being thrown up together, 
and thus continuing in their mixtion and nature, 

'can remain feparate and undeftroyeid. This is not " 
the only inftance we have in nature, being furnifhed 
with a fimilar one in the above vitriolic refidue, 
wherein an alcaline and acid fait lie contiguous, 
and remain at reft, though at length they are em- 
bodied, and difcover themfelves by a fermenta- 
tion or heaving : nor again, are we at a lofs. to 
account for it ; for the higheft mineral acid never 

' remains in a feparated ftate, but always united to 
fomething;-, as here in medicinal waters, either to 
an alcaline or metallic earth. Now, when fuch 

* waters come to ferment and heave with acid falts, 
we muft certainly, conclude, the'alcali therein is 
neither combined with, nor fubdued by the acid ; 
and though, by means of evaporation, a yellow 
earth falls down; fuch muft ariie from thp de- 
finition of the vitriol ; and from the falling down 
of t&e earth, we may conclude to the prefence 
of the acid, as being feparated from this earth, 
and only unobfervedly infinuatcd into the adjacent 

' alcali ; 
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alcali -, and the more fo, the more it is let free 
from its vitriol-mixtion by continuing the evapo- 
ration. 

That thefe do no fooner lay hold of $ach other, 
muft be owing not only to their difperfion, but alfo 
to the over-proportion of water. For, as foon as 
only a little of the water is evaporated, fo foon do 
thefe antagonifts fall upon each other, after having 
hitherto remained fo long in peace. Now, as the 
acid fooner, and more firmly unites with akali 
than with metallic earths,* fo here the acKi lets go 
the metal under the form of a yellow earth, and 
combines with the alcali* * 

Here I mean oijly fuch waters, where, along 
with the vitriol, the alcali manifeftly lodges, as is 
generally the cafe in medicinal fprings : but fhould" 
you meet with vitriolic waters, affording no fuf- 
picion of an alcali, nor exhibiting any ; and yet 
the v/7nW,-after,a degree of evaporation, coming 
to be deftroyed, as fhall fufficiently appear by the 
precipitating yellow earth, there muft be other 
reafons of this appearance, or your experiment 
has not been accurately gone about. 

If no formal alcali can be exhibited, it muft then 
be common fait that prefents its alcali j whereby vi- 
triolic waters turn eafily muddy and ofchry ; again, 
if no common fait, it muft be fometKing earthy, 
without participating of which a ground-water 
feldom is found, to which, if the vitriol acid does 
not faften, yet it may become contiguous, fo as 
to let fall its metallic earth, which does not hold 
very .firm thereto : and if there is no precipi-^ 
tation, yet waters generally, by long boiling,* 
leave behind an un&uous, fatty, brownilh liquor, 

tafting 
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lading bitterift, fmelling lixiviou9, and though 
not formally alcaline, nor yet vifibly fermenting 
with acids, but approaching thereto : this appears 
at leaft from all our Up-land, and probably too, 
holds good of the Low-land waters, provided other 
grofs, earthy, and faline parts intermixed, ftand 
not in the way of a proper fepar^ttion and exhibi- 
tiori. Moreover, there is no great difficulty to re- 
folve a body of fuch feeble texture as vitriol is 
(which gives in the very air) efpecially that little 
of it generally in waters. 

Further, concerning the alcaline falts in mine- 
ral waters, though it be difficult to affign their ori- 
gin, yet there are feveral fprings, from which they 
may be procured in a quite eafy manner. For, 
not to mention common (alt, as being plentifully 
to be met with in the earth, and which (a thing 
well to beobferved) is the only matter, from which, 
with the addition oftheacidof fulphur or vitriol* 
a bittter fait, like that from aci&ul*^ is procurable ^ 
by art ; efpecially as fuch bitter, or fpring fait is 
to be met with in 2W Joles or brines, as Profdfor 
Lehman, a perfon much converfant in falts, has 
difcovered : nor to infift on lime-ftone and gypfum- 
ftone, nor what is allied thereto, fpath, nor cat- 
filver, Mufcovy-gtafs, feleniiesy glimmer \ and the 
like, as being all of a fpatHy, and fpath of a cal- 
carious nature , and all, in particular fpath, which . 
lies by pyrites* of an alcaline nature, and with acid 
capable of putting on the appearance of a fait, as 
we learn from the white tophus in the Prudel fpring 
at the Carlsbad •, I fhall only propofe, by way of 
query, another fort of earth or ftone, which the 
alcali in queftion may, among other things, be 
afcribed to, efpecially when we come to confider 
the bufrr.efs of the converfion of earths into falts, 

and 
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and of falts into earths, and of thefe laft among 
themfelves * namely, that fatty, black, grey, ftii- 
very, ijn&uous earth and ftone, eminently break* 
Wg% by pyrites, and from which alum is ufually 
produced, and thys probably of a luty, flimy ori* 
ginal. • . \ 

Amidft certain circumftahfes, efpecially as fpon- 
as fuch earths procured from fuch ftone, is laid 
hold on by the vitriol -acid $ or rather, as foon as 
the acid in this ftone itfelf comes to work ; or 
more properly ftilj, as fpon as this ftone comes to 
adt upon itfelf (whereby not only the vitriol- acid 
by the attraction of the air, but alfo the aluminous 
earth is formally made; in fhort, the alum pro* 
duced not only in its whole, but its parrs) there 
indeed fuch ftone cannpt arrive to the alcaline earth 
we are here in queft of, as in this produdlion in 
general, not proving faline, but ftubbprn, calca- 
rious, or highly cretaceous. And yet, what is this 
more than a conv$rfion ? But, when the vitriol-acid 
comes not thus in play, as we may learn from the 
alcali lying quite naked and unfaturated in acidul*> 
and thence. coming to ferment with acids, there 
indeed the circumftances, confequently the diffe- 
rence cannot minutely be made out, but muft be 
charged to the fcore of the difference of elabora- 
tion, and other incidental circumftances : fo alio 
fuch ftone exhibits not its habitude to acid, but 
fomething, namely, the alcali, according to ap- 
titude rather peculiar than incidental to it. In fhprt, ' 
let this ftone be properly burnt, and the alcali,, tho* 
in a very fmall quantity, will become manifeft not 
only from its habitude to acid, but alfo from the 
atftuaJ exhibition of a bitter fait* 
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But here it will be objefted (i.) that fuch wa- 
ters alfo hold an acid, and thus the alcali lies not 
naked therein ; (2.) that we muft here mean riot 
an alcali prepared by fire, but a natural fort ; (3.) 
that even in this formation of alum, an acid and al- 
cali come together, as when one conveys an acid, 
on fuch burnt (tone, and* yet there no bitter fait, 
here no alum is produced. As to the firft, it is 
true, the alcali is not combined with, but ftands a-, 
part from the acid, which is (till joined with the 
metallic earth, as was faid. As to the fecond, the 
axiom holds good*, that we cannot form any juft 
conclufions-from what happens above the earth, or 
by means of art, to' what happens fpontanqpufly in 
the bowels of the earth: nor, converfely, that what 
happens not above the earth, or by art, may not 
happen naturally under the earth, in certain cir- 
cumftances, through length of time. Again, here 
ferves the experience or obfervation of a calcarious 
earth, Or (tone, being not only corroded by, but 
capable of being incorporated with bare water, 
which (hall (till remain clear and tranfparent : and 
as to the third, in the inftance obje-fted, the acid 
is not. firft produced or Formed, but derived, as 
" already formed, from elfewhere; whereas, in the 
other cafe, it muft become fuch in the aft of alumi* 
nifation) fo far, namely, as it arifes, without pyrites^ 
from the pure (tone abovementioned. 
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C HAP. XIII. 

Containing the feveral Uses of the Pyrites; 
and, i. with rcfpeft to the making of Sulphur. 

jyTRITES is worked for fulphur, either exprefly 
or incidentally ; in the one cafe it is driven, or 
forced off in pipes or retorts, in the other pro- 
cured in the courfe of foafting the ores : by the 
former method, both here, at Friberg, and at 
other places ; by the latter, particularly at the Hartz, 
as follows, according to Lohneifs *. 

4 They take, fays he, of the fmall ore, that is, 
4 both of the fmall fweep from the ore of the 
* 4 grooves, and from the vitriol works or lies, call* 

* ed alfo vitriol-fmall and kernel +, and (hoot it on 

* a heap one foot high by twenty broad and long ; 

* on this there is wood laid clofe together, the 

* whole breadth of the fmall ore, and piled three 
c foot .high ; then on this wood the ore is Jbot in 
c greater or fmaller pieces, as it comes to hand ; 
4 and, to one roaft, are taken between .1500 and 

* i6oomeafures, each weighing 5 and 1 half cent- 
Sners : the roafts are made fquare, and railed nine 
4 foot high, and covered all over with moiftened 

* fmall-ore for a large band thick, and (truck clofe 

* and firm. From the middle of the roaft is 
c reared a brand of dry wood, reaching quite thro f 
4 the ore, and over-topping the roaft. The roaft 

4 being 



* Bericht vom Bergwerk, p. 80. 

j* Kernel is the belt or richeft fmall ore. 
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c being compleated, the fmeltcrs take from the 

4 .huts a ladle-full of hot flags, pour them in on the 

* brand, fet upright in the roaft : and the wood 

* generally burning down in a night's time, the 

* ore, if left to itfirff, will continue burning for 

* eight, nine, or ten weeks. There is much Jul- 
•• phur procured at prefent from the Ramnielsberg 
4 ores, of which the old workers knew little or no- 
thing, and much more may (till be obtained, by 
proper management. 

c For inftance, thus the covers of the roafts be- 
4 ing, as is laid, burnt down, they become foft 

* by the great degree of heat ; and then, with a 
c piece of timber, they are ftuck full of round 

* holes, for tht fulpbur, which retires into them* 

* to be laded out with iron ladles. The vitriol- 
4 fmall and kernel here employed, fliould fpem to 

. c promote the caking of the covtrs, to prevent 

* the more eafy evaporation of the fuiphur/ 

. Inftead of the above holes, they now makfc 
certain Gnkings, or pits, about two feet in diame* 
ter, by a toot and a half deep, which are ftruck 
firm with vitriol- finally and (land afunder the length 
of one diameter. Now, the roaft burning from 
below upwards, the fulpbur retires into thefe pits, 
out of which it is laded with iron ladles into moift- 
tned tubs. It would require no fining, did not 
fomeof the vitrioUfmall drop into it in the lading, 
and thus taint the Julpbur. The firft fining is per- 
formed in iron coppers, wherein the fulpbur melts ; 
and after the coarfe, impure parts are funk to the 
bottom, it is cad in moulds; what thus remains 
behind, is in the fecond fining treated like the crude 
fulpbur. 

The 

Digitized by VjOOQIC 



gf the Pyrites. $$$ 

The method of working futybiir exprefly atFri- 
berg, M. Rofsler • defcribes thus: * For the pur- 
pole, there muft be a driving and a fitiing fur- 
nace, both to be properly proportioned. Th4 
fulphur, or driving furnace, is built in length, in 
fuch a manner, as between the two front, or head 
walls, to admit of either eleven, thirteen, bt fif- 
teen pipes, to reach acrofs from wall to wall •, alfo 
lower, there are either fix, feven, or eight pipes, 
placed at a height •, over the fpaces between 
thefe, another row of five, • fix, or fevei\ pipes, 
alfo at a height, fo that each pipe may come to 
be within the reach of the fire, and become ig- 
nited. The width of this furnace muft be de- 
termined by the length of the pipes. Over the 
pipes, from one head or front wall to the other, 
is turned or caft a flat arch of tiles, with a num- 
ber of holes left, of tfie fize of a fmall arm, for 
difcharging the fmoke of the wood. The pipes 
are made of good fluff or clay, and two and a 
half inches thick, and nine' inches vride at the 
mouth, which is flat in the under, and fomewhat 
round in the upper part, and to be fo made, that 
a clay plate may be (hoved down over it, and 
again removed occafionally ; from the mouth 
they run tapering off to the other end, where the 
fulpbur rbns out, leaving an aperture only of ah 
inch. Behind, where the fulpbur runs our, there 
is left on the wall a fettle, whereon the lead-pans 
may (land to receive the fnouts "of the lower 
pipes ; and for each upper pipe a fmall wall is 
raifed for their pans. The pans are fquare, with 
a flat half cover, reaching half way : fome cold 
water is put'into the pans, for the fulpbur to run 
into and be quehch'ed in. • The furnace is heated 
vtrith billet- Wood liid on a grate, through which 
the coals may fall down, You muil be well ac- % 

4 quaintcd 
* Berg baafpicgcl. l.iv. cap. 16. p. 155. 
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4 quaintcd with the nature of your pyrites, as all 
< of rhem cannot equally with profit be worked for 
4 fulpbur •, alfo know, what quantity may be Jodg- 

* ed in at once and burnt in eight hours. Whea 

* eleven pipes are employed, for the week about 
•126 centners of pyrites muft be worked, eighteen 
4 centners for the twenty-four hours, and fix cent- 

* ners worked each time for eight hours. From 
4 pyrites of an ordinary yield, there may in a week 

* about five and a half centners of fined fulpbur be 

* procured, the centner of pyrites reckoned at four 
4 and 1 half pounds. The pipes, as was faid, muft 

* be made of good (luff, and not overcharged, as 
4 the pyrites is apt to fwell and heave, which 

* might endanger the p : pes. Alfo the arch, next 
4 over the upper pipes, to be left open, there be- 

* ing then a greater degree of heat, and a better 

* drift of fulpbur procured. 

c The crude fulpbur, when the^e is a quantity of 
4 it together, is done out of the lead pans into ob- 
■ long fining pots of iron, which are lodged in the 

* fining-furnace, and fitted with clay-helms and 
c earthen receivers ; and thus the fulpbur driven 

* or forced eff, and then from the receivers tapped 

* off into other pots, wherein it is fuffered to cctol 
4 a little ; after which it is caft in moulds, in long 
c rolls, and packed up in veffels: in the fining 
4 there is a fifth part wafte. In the fining-pots, af- 
c ter forcing off the fulpbur, there remains behind 

* -the drofs, called fulpbur-Jlags ; which, whilft ftill 
4 hot, are to be removed with an iron ladle. The 

* pyrites thus worked is thrown afide, and fome of 
c it ufed as additions in the operation of crude* 

* fmelting, and the reft of it boiled for vitriol ; but 
c yrhat is defigned for this laft, muft lie for thir- 
4 teen weeks in the open air before it can be ufed/ 

The 
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* 

The method of wotking for fulphur at Dylta in 
the Province of Nericia in Sweden, we (halJ next 
defcribe. This is is one of the greateft works for 
fulphur in the whole kingdom ; and here they alia 
boil for vitriol and alum, Thft matters, from 
which all thefe things are drawn and prepared, are 
a yellow-greenifh, dark-ftiining, ponderous pyrites^ 
not breaking there in the high-land, nor at great 
depths, but beneath the under-turf earth in low- 
lands or levels, alio in the firm rock or (tone ; and 
lies in layers oxftrata } that is like a flat-work* at 
between three and four fathom under a cover of 
, common ftone, about a finger thick. When they 
would work upon it, they clear away all to the ore, 
on which they lay wood to burn, and on the heated 
ore pour cold water, which makes it the eafier to 
work ; after which, they break it in pieces, and con- 
vey it on a heap together : and as all this is done in 
jhe open air, they can only work at it in the fpring^ 
and fummer feafons ; for, in winter and autumn* ' 

the groove, which is very wide, and ftands uncover-, 
ed, is generally half full of ihow and rain. In the 
'working feafons, twenty large iron pots or retorts*' , 
weighing between .eighteen and twenty-oiie centners* 
are filled only a third, as the pyrites greatly heaves 
by the heat •, and thefe pots are placed in a vaulted 
furnace, in manner that the bottom of . the one 
fhall touch on the neck of the other*, and, on 
both fides of the furnace, are ten apertures, five in 
the upper, and as many in the under row. Then 
the iron-receivers are fitted on to the potsi and well 
fecured with luting ; and fire being made ynder the 
pots, thecoarfey«/p^r is forced off into the iron- 
receivers at the rate of four and a half centners in 
,'twenty-foiir hours, according as the pyrites happens 
to be richer or poorer in fulphur i whilft fome qS *f 
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the fineft parts, exuding through tne pores of the 
iron, and coagulated by the cold air, yields pure 
drop-fulpbur. Whence, in fummer- weather, every 
morning about fun-rifing, in harveft and winter 
every evening, the fulpbttr is removed out of the 
receivers, and the defulphurated pyrites out of the 
pots, and replaced with trelh as before. Tht/ulpbur 
is again melted in an immured pot over a gentle 
fire, in order to its fining, and then caft in the 
ufual moulds. The defolphurated pyrites is laid on 
heaps in the open air, and the following year, ac- 
cording as it happens to be moiftened by rain, be- 
gins to take fire, and burn fa long, till all the ful- 
pbur y ft ill remaining therein, be quite con fumed. 
Thus far the more antient workers went; but the 
new, difcovering that the defulphurated heap was 
impregnated with vitriol, and the more fo, the 
longer it lay expofed, conveyed this refufe into large 
Teffels, poured water thereon, and made a lie. But 
at pfefent, it is put into lead pans, and boiled for 
Jbme hotirs with water: from' the former, this lie 
is conveyed into other lead-pans therein to boil, till 
the vitriol-mafter fees it is fie to (hoot, who muft 
have the dexterity of attempering it by pouring in 
fonje of the firft lie. Now? after the lie is boiled, 
or (baked to a proper degree of thicknefs, the fire 
is lowered, and the lie poured into coolers, there to 
ftand, till the vitriol Ihootsto cryftalson the birchen 
twigs put therein. What remains unfhot, is again 
boiled along withnew defulphurated and vitriolated 
fyrites in the fecond pans, and further brought to 
cryftallifation. The number of huts is two, of 
pans to each hut four ; always two for crude lie, 
and two for good lie ; each weighing thirty cent- 
ners, and, (landing on large iron grates, that they 
may come by no damage : and yet the pans for the 
good lie laft not above five'or fix year£ and thofe 
*• ' for 
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For the crude, not above three 5 in regard the eartfr 
burnt-to adheres fo firm to the lead, that, if neve? 

m fcraped off, the lead muft needs melt. Now this 
lie, after all the vitriol is fhojt ami removed, this 
alum-boiter takes to his hut, pumps a water there- 
on holding metallic particles, and adds a lie of 
wood-alhes, whereby the green vitriolic colour is 
* difcharged, and the white colour of alum procured 5 * 
it js boiled over again for twemjr-four hours in lead- 

/ pans, and afterwards fuffered to cool and Ihoot ; then 
the alum is fined and done: the rerriaining lie i& put 
into a large veffel, and after ftanding for eight days, 
it concretes as a cryftal into the figure of the vef- 
fels, and afterwards is broke in pieces, and is fale- 
ablei or fit for the market. There pafs at leaft be- 
tween five and fix weeks, before a veffel which holds 
about eighteen centners, can be filled with alum ; 
and when boiled in harveft or wet weather, or left 
too long in the veffel, it generally turns of a fome- 
what greenifh caft *. 

• II . To the boiling for Vitriol.'. 

At the fulphur-works there is generally a vitriol- 
werkiooy as the burnt pyrites is well fitted for that 
purpofe j though there is alfo a vitriol boiled from 
a pyrites^ from which never any fulphur was madfc* 
Such a work requires a lead-paq feven feet long, fix 
feet wide, and about two feet deep, weighing be- 
tween twenty-fotor arid twenty-fix centners ; then 
three lie- trunks, eleven feet fquare, and two feet 
high. From ^ burnt Julphur-pyrite$> which give 
or refolve in twelve weeks time, there are ninety- 
fix centners run into one trunk, and there lixiviated 
with water, and the lixiviated water collefted in one 

Z 2 veffel, 

* Leopbldi relatio )iiAorica v dcitinercfuofue«ico, Aa* I7<7* 
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veffel, there to fine: then this lie is poured in- 
to the lead-pans, and boiled, and frefh lie al- 
ways gradually poured in, that the pan may ftill 
remain full ; according as the lie is ftrong or fmall, 
more or left vitriol is procured ; generally, a pan 
amounts to between fix and (even centners. Ita the 
. boiling, care is to be had, that no fort of tallow, oil, 
butter, or greafe, come nigh it, otherwife the fod 
or boiling is marred ; and when it begins to have a 
(kin, it is enough, and then the fod is let out into 
a large trough, wherein it may alio fine ; from thfs 
it is (hared out into fliooting- troughs, one of which 
generally yields one half centner of vitriol. In the 
fhooting-troughs pieces of wood are fufpended, 
whereon the vitriol may hang and (hoot; the re* 
maining fid, from which the vitriol is (hot, is 
poured again into the pan to a frefh lie. At times, 
frefh roafts muft be ufed for it, and that every week, 
for the lixiviated pyrites to be again burnt, and again 
lixiviated ; they are fo often ufed, 'till at laft they 
muft be fifted, tofeparate the fmall parts, which arc 
of no more fervice, and though fiuxile in fmelting, 
yet give no Jtone or rcgulus. Sometimes the vitriol 
refufes to (hoot duly, and here the matters ufe a 
t peculiar piece of (kill, which they will not readily 
difclofe. In other places, where no fulphur is 
made, they ufe new and old pyrites, of which they 
make feven roafts, each at forty fix ce/itners; em- 
ploy four large lie-trunks, and procure from the 
i'even roafts in a week about forty centners of vi- 
triol, for which there muft be every week employed 
. above one hundred centners of new pyrites •. 

HI. To 

* Roller's Berg bai-fpicgeJ, Lib. VI. c, 17. p. 156. feq. 
* Lokaeifi, p 329. 
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III. To the making of Arsenic. 

Arfenic is made partly from a peculiar pyrites, or 
cob^Id, partly from a fort, amongft which tin- 
ftone \i found, partly from the fmalt-cobald, part- 
ly alfo from the gold and filver holding miffpickel % 
or white pyrites - 9 and all thfcfc cobalds or pyrites muft - 
previoufly be parted from the barren minerals, by 
ftamping and walhing, and made into a pure JIudge % 
from which afterwards, by means of roaftirig and 
burning, the arfenic is forced out in the fume, and 
catched. Formerly, the furnace had one fmall a-' 
perture, by which the fire was kept up, and the 
Jludge ftirred ; was internally about eight feet wide* 
and fomething longer, and two feet high, like an 
oven, with an arch over it, and oh that' a long ho- 
rizontal paffage, or funnel, of mafonry, eighty- 
eight feet long, of the height of a man, and three 
feet wide, called the meal-funnel 5 on the end of ic 
was erected a pipe for difcharging the fmoke of the 
wood and the arfenic fume ; at proper diftances in 
the funnel were windows or apertures a foot fquare^ 
which were fet open at taking out the meal. Now s 
when a, roqji-work) or quantity of Jludge, was burnt; 
in the furnace, after being firft well ftirjed, the *r- 
fenic or fume being retired into the horizontal fun- 
nel, fell, at length, like a meal, to the bottom* 
and, in part, adhered thereto. Upon the furnace's 
cooling a little, the Jludge was drawn, and replaced 
with other, which was roafted and burnt fo long 
and fo much, 'till all its wildnefs was forced our, a* 
was done to the firft : and thus they proceeded, 'till 
they were to remove the meal from the long fun- 
nel, which was done by perfons whofe faces were 1 . 
bound up, efpecially the nofe and mouth, and 
who had before fwallowcd fomc bacon: but at 
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prefcnt they ufc a furnace, with a cavity and two 
mouths, and divided in two parts* and having over 
the fmoke-vent fuch another paffage or funnel, as 
above defcribed, though not all of mafonry, but part- 
ly of wood, nor quite ftraight, but with three or 
four crooks or windings, againft which the arfenic- 
fume may ftrike, and the meaji fettle. The meal, 
in order to be fitted for market, mud be fublimed 
like a cinnabar, which is performed in a hut, femc- 
what high and open above, like a roaft-houfe, 
wherein is built an oblong, vaulted furnace, about 
three feet high from the earth, and fo long, that 
three plate-hoods, the width of each afiindcr, may 
ftand thereon. Above, in the vault of the furnace, 
three round holes are left with each a difti of caft- 
iron, and on each difti an iron hood of plate, be- 
low fo large and round as to fit the dilhes, and ta- 
pering to an aperture of the fize of a man's arm. 
After fecuring the above hoods on the difhea, a 
quantity of the arfenic-mtal is fhot through the 
aperture into the difti, fire made in the furnace, and 
the meal diredly fublimes into the hoods, being 
Often ftirred in the difti, by paffing a {tick through 
{he aperture ; and when a quantity has fublimed, 
they convey in more meal, 'till the hoods become 
fufficiently charged, and generally they let the fire 
in the furnace go out every evening, the aperture 
always remaining open : but the operators muft bind 
Vp mouth and nofe in charging and ftirring the 
meal. Now, in order to procure yellow arfenic> 
amongft three centners of meal, between two and 
four pounds of fulphur are added, which being fu- 
blimed together, a beautiful yellow arfenic is pro- 
cured * . Thus far M. Rofsler. 

IV. To 

• Id.jb. lib. IV. c. 18. p. 157* feq. 
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IV. To the operation of C&uds-smeltino, 

The operation of fmeltrng ores is the reparation 
of the metals, firft, from the parts, reducing me- 
tals to ores, namely, the fulphur, arfenic, and the 
un metallic earth, intimately lodged in the ore^ mix- 
tion; and befides, from unmetaUic, ftoney, earth/ 
matters, externally adhering thereto, and incapa- 
ble of being wafhed therefrom. With us at Fri- 
b?rg, this operation is principally two- fold, name- 
ly, (1,) the crude-working % (2.) the lead- work- 
ing, from which afterwards flows the copper-work- 
ing. The crude-working is that wherein the pres in 
their crude ftate, that is, not pnly with the adher- 
ing unleparated mineral matters, but alfo in their 
ujuoaHed ftate, are lodged in the furnace, and 
fmelted with ferviceable, fluxile flags, and the beft 
or pureft part of tbem brought to fome degree 6f 
concentration, or to a regulys, called crude-jione. 
The lead-working, to which the above crudc-ftone 
is taken, after a previous roafting for three or four 
times, and the ore, employed therein, and which 
is moftly glitter or lead-ore, and rich filver-ore, is 
not only well cleaned, by picking, damping, and 
wafliing, but has alfo undergone a number of roaft- 
fires, and is well feparated from the fulphur and 
arfenic. My only reafon for comparing both thefe 
operations together is, that in the firft, the ores are 
undamped, unwalhed, and unroafted, but in the 
fccond, well parted and roafted, without making 
any. diftindt head of our copper- working, as it co- 
incides with, and alfo flows from the lead-working % 
where; namely, the lead-ftone y that is, the crude 
capper cake, or .regulus, fettling down from the 
formec, alfo after repeated burnings or roaftings, 
when it comes to be denominated copper-ftone 9 \^ 
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firft fmelted, tad brought to black-copper, and this, 
at length, after fcparating or draining the filver^ 
made pure or fine. Here I have only to make 
mention of the crude- working or fmelting, as py- 
rites is ufed therein, and is, not only in this cafe, 
the principal agent, but alfo, in regard to its other 
ufes, for fulphur, vitriol, and arfenic, here the 
moft important thing. 

Now the ores, when landed at the day, are firft 
picked and forted ; what is quite clean and pure, 
as lead-glitter, black-lead ; or very noble, as red- 
goldifh or white goldifti (though thefe are not al- 
ways quite pure) is roaftcd, and thus direftly taken 
to the lead-working \ what is quite barren, rocky, 
and unyieldy, is thrown away. Not only in this 
picking, but alfo in veins, there is procured much 
of a middle degree of goodnefs, holding neither 
much in noble nor ignoble metal, but yet not to be 
entirely thrown away ; for inftance, firft, highly 
rocky or ftoney mixt-work, as quartz, fpath, kneijs % 
horn-ftone, <at-filver, Mufcovy-glafs, glimmer, 
and lime-ftone ; then alfo, in general, with us at 
Friberg, mock-leady matters, wherein, notwith- 
standing fomething of a good ore, in particular glit- 
ter, copper- ore, and even nobler matters, either 
in eyes, or interfperfedly, or in the moft tender 
fibres, and which can in no wife be feparated with 
profit. For, to employ (lamping and wafhing 
thereon, would not quit the trouble, or the 
metal would be wafted and loft, efpecially in the 
cafe of tender interfperfed noble fpangles* and 
equally unfit would fuch prove for roafting, as by 
that means the rocky matters, which here caufe the 
only inconvenience, would not thus be removed or 
corredled. Now, iif order to work fuch ores, the 
method of crude-working was devifed, and is, hi- 
therto, 
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tfeeito, found the beft means for thpt purpdft $i 
and therein the fjpites is the principal inftrument, » 
as by its means the heap- work, wherein the metal ^ 
lies widely difpeifed, is, by procuring the crude- 
jlone> concentrated or brought . within a narrow 
cOmpafs, and afterwards this done duly worked v 
by roafting and fmelting, for procuring the metal*- 
yield; and after repeated roaftiogs gives forth its 
filver by means of the lead- working, amidft lead y 
ores, and the like additions 5 but its copper in a: 
crude, ftony form, called lead-Jione 5 which lalk 
muft by repeated roaftings be reduced to topper-* 
Jtone, and this again, by fmelting, to black, cop- 
per, before it can be made pure and fine. This 
crude-ftone, with us at Friberg, generally contains N 
between 2, 3, and 4 pounds of copper, and four 
loths of filver, and is accordingly dofed witK 
additions. Now pyrites either lodges already in the 
ore, thus to be treated in its crude ftate, especially 
in coarfe veins ; or is added on purpofe, as found 
neceflary; or is entirely wanting, as generally in" 
noble veins : and here it is fo much the more 
needful to be added, as where no pyrites is to be 
had, or proves too expenfive to be conveyed to 
the fpot, moft of the ore of fuch places, Which is 
cofnmonly interfperfed with metallic fpangles, very 
thinly fown, and, on that account, neither to be 
wafhed nor roafted, lies ufelefs and unworked. 

That the pyrites promotes at leaft the flux of 
ores, or rather of their rocky, ftony, and earthy 
admixtures *, or briefly, helps to fcorify and reduce 
them to glafs, is its known effeft in the operation 
of crude /melting. But when fuch rocky admix* 
tures hold good ores, as of lead; copper, and the 
like, the uie of pyritefis fupcrfeded, as the above 
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aije of etanfehrcs fiiffickotly fluaiile : and that it is 
of- no manner of fcrvice to rocky matters alone,, 
may cafily appear, upon doling barely with py- 
risk ftch matters, were they without all eyes of ore, 
and were neither fofc flags, nor any Icady additi- 
on employed therein. And thus pyrites aids, or 
aids nor, according a* itfclf is, or it not aided. It 
i»wfefirJf ftubborn, yet becomes fofc and flowing, 
awotdiog as it is treated or dofed : whence it is 
nccoflary k> confider the refra&orinefi and ear 
fiflefcof ores is* general to flux.: and 'tis owing 
cither co the ones thetnfelyes, or to their mineral 
admixtures; \n themfidves, £////*■, white and green 
learfnores, antimony and yellow pyrites or copper- 
outs arc loft-flowing : but white pyrites more ftub- 
bono* yet fmeking in a bride fire, even when un- 
ftripped of its arfenic : more ftubborn is the yei- 
lewifh pyrites, which apart difficultly, or npt at all 
cakes: moft ftubborn of all is mock-lead, and 
next, the earths, of pyrites, cobald and bUmuth* or 
\htir capita mortua or remainders : yet thofe of the 
yellowifli more thanthofe of the white \ as the for* 
roer hold more metallic, namely martial, but the 
latter, more unmetallic earth : Thofe of cobald 
and bifmuth are highly unmetallic (fo far as our 
experience hitherto goes) and hence not to be fluxfcd 
without falts, as we learn from die fmalt-glafs : and 
as ores, hold thefe three metals, lead, copper, and 
iron, they in proportion prove either hard or foft 
flowing, as thefe metals themfelves prove : for it is 
known, that unmetallic earths flow moft difficultly ; 
iron, with difficulty ; copper, with more cafe, and 
lead, with moft. In regard to their mineral ad- 
mixture, all ores are properly ftubborn ; though 
quartz, compared with any other, fcoriftes per fe with 
tie moft eafe \ but with additions, particularly lead,, 
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atfo ipfo&Q oiMfofc arfcnic, <ju*f» ap4 $«£% 

W very flwk : much WW, ft*yx>» art gtimm* 

Muftoyygiaf$* t&t cat-ftlver, fluve* «»d hxmr 

ffeone ; raoft pf all limp-flow* gypfiwn,, aWtaJfot 

*nd cWk. All wftek particulars I haw taroffA 

£rooi the proofs. It remains tft be enquired vkjft* 

rife*, which, is propefly of the ftubborp or*v W* 

flux*: and in what <?ircii^ftwces- j^rtap fe tbflMh 

fold j y^llQwilh x yeJJow *®4 white ^ or ire**, cop* 

per a^d antenic jjjri/«. Tfee wfcififrar ^m$yxtto* 

is quite wfit fo* the o$>era*iw <>f ctafafmUingi «h& 

bemre kept frotpa it as much 9s ipay be •, iq *tgwk 

k& acfenic eats s*w$y ajid fco?ifies the lead, whjkfc 

ip already amongft it either ifl eyes of gUttfa, qp 

lpdged in the foft kady flags, or of herwifc aided 

thereto, as is weU known of both the& bodies: or 

ag4ifl, whea (he ^rfeaic has eothiag to dp with 

lead, it fepara«s wish difficulty,, or not at all from, 

its earth (as the crude-vperkmg is a ftroog factor 

ing fire, wherein it dife&ly cakes therewith* and 

rather requires a foft roaftmg fir ; e for its fcparatioa) 

confequendy the earth cannot fcorify, a* it ftould* 

to anfwer the tod of crude-Jmehing. Agaip> thi$ 

inconvenience happens, that the arfenic, lodgiqg 

in the iron of the pyrites earth, will not be fepa- 

rated from it in the following lead and copper 

workings, but is ft.ili to be feparated in that arfon 

nical, irony mafs, called fpeife and kg. Further, 

its earth is fo crude, as to, become, if not unfer- 

viceable for fcorificatiqn, the principal thing here 

intended, yet not fo eafy-flowing ; cipecially as the 

white pyrites is fo overdofed therewith : and again, 

it gives none, or but ap grfenic^l, impure crude* 

fione^ or regulus. 

But the yellowiih and yellow, * or, as they art 
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called at Pribefrg, the fulphur or iron pyrites, and 
the copper-ores are what deferve particular mention 
here for the operation of crude-uneking, and moil 
peculiarly, the yellowifh, as what fo completely 
anfwer, as to compenfate their want of copper : 
Though indeed it were better, were the common 
fyrites not only coppery, as it generally is at Fri- 
berg^ but alio were copper ore added ; as then we 
slight, -expeft a yield of copper, to help to com- 
penfate the charges in ' working ; and in fome cir- 
Aimftances, indeed, where the work (hall prove 
hot and refraftory, cannot be omitted without 
lofs in filver-yield , but in itfelf, and for promot- 
ing the principal end of this method of working ; 
that is (i) For the fcorification of the rocky, ftony, 
Aifcfrtarthy matters. (2) For making thtfione or 
f egulus, and concentrating the filver, it cannot be 
lonfidered as abfolutely neceffary 5 as it promotes 
not the firft ; and as to the fecpnd, lead is fuffi- 
cicnt ; which is already in the ore in glitter-eyes 9 
i& coarfe veins are never without them 5 or leady 
additions may fupply that want for noble veins ; 
^here not only glitter* but alfo fyrites is* generally 
wanting. 

' What the fyrites contributes in the operation 
of crude-fmeltingi is to flux and fcorify the ftony 
and earthy matters, to feparate the ore from them,, 
jjnd make it give forth itfelf in what is called the 
fione^ or crude regulus. Now as fyrites confifts 
* of feveral parts, as fulphur, arfenic, iron and cop- 
per, we muft enquire which of thefe it is, that 
promotes the above effects. The arfenic is here to 
be fecluded, as corroding lead, tainting filver, and 
as encumbering, nay proving detrimental to the 
fcorification. Copper is in this cafe to be con- 
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iidered rather as a patient* anfr fo far godd, *ha» 
as an agent in any degree : confequendy, thereto 
imain only fulphur and iron, which from alt cm> 
-cumftances and experiments we may coriclude to 
-be the principal agents in the bufmefs of the . fij- 
paration, precipitation, fcorification; .-or by whati- 
•jflvfer other name the prdcefs be denominated. That 
the fulphur contributes not a little, we may cer- 
tainly conclude from defulphurated pyrites, never 
yielding znyftone or regulus ; and fo being ua>- 
' fit for the principal view of this operation. - Jfcs 
efficacy appears chiefly on the rocky, ftony, and 
earthy matters, adhering to the good ore, or^wherB- 
in rather the good ore lies entangled. The large 
quantity of crude, unmetallic, unfluxile earth, which 
is not to be forced by the addition of foft flowing 
-fcorias, wants fomething, Which, with the aid! of 
the fulphur of the ore frjfelf, may macerate, fdften, 
diffolve, and bring it to fcorifa&iori ; an effeft de- 
pending certainly Oh the acid fait of the fulphur: 
but though fpirit, or oil of vitriol aft little or no- 
thing upon ftony' arid earthy matters 5 yet we are 
not from the effe&s of bodies in; their feparated, 
to conclude to thofe of their mixed, (late ? oil of 
vitriol, or of fulphur, as diftilled from vitriol or 
fulphur, has a different habitude from what/it has, 
while lodged in the fulphur, and combined wifli 
the inflammable earth, and ftiil as different as it,; 
■ay, the fulphtir itfelf ftands in the pyrites mix- 
tion. % 

As to the fecond, the iron ; its! necelfity of co- 
operation appears clearly henee, that (1) The ful- 
phur is, in its feparated ftate, entirely unfitted ibr 
the procefs pf fmelting, " ahd would .only burn { *(wiy 
too foon. (2) That in another, eveh a combined 
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Arte | far inftaoce, in antimony* where there fe 
certainly no wont of fulphur, k would not once 
work m doc manner on (he rocky matters ; fincc 
the fulphur in the antimony does not by far fo ea- 
fly fepamte from its femi- metallic earthy or fegu- 
lut, as in the fyriies* from the iron-earth, and thus 
.<wo«ld fail to exert a du& degree of a&vity ; not to 
mention* that the fulphur ihould help to fcorify in 
the manner the iron does. Befidfts, the iron has to 
do with fomething mote than the udmetallic earth, 
namely the try matters ; which laft cannot, or, at 
lead:, not fo well, be affirmed of fulphur ; namely ( i ) 
The pyrites iron, under the direction of proper ad- 
ditwtSt dbecially ieady flags, alfo leady ores, helps 
to make the flint* corroded by the fulphur, foft 
and fluarile, and at the fame time becomes itfelf 
foft and fluxUe therewith, that is, a gtafe or flag. 
And this proceeds (i) From the eafier ttrrifitathn 
of the pyrites and iron itfelf: but the terrificatioo, 
or rcduftion of metallic bodies to earth, is the 
high way to their vitrification, and fcorification, is 
a fpecies of vitrification. (2) By this means, the 
good ore, difperfed and fpread abroad, and ap it 
were immuttd in the rock and earth, is fct free and 
fitted for metallifetion. (3) The iron, which be- 
fore was a captive to, but now is releaftdfrom the 
fulphur, ftrikes the fulphur and ^rfenic out of the 
ore ; nay fwallows them up, fo that the metal 
is thereby freed from thefe grofs impurities, or 
precipitated, as a regulus out of antimony. All 
which internal elaborations, marked under thefe 
three heads, we are to fuppofe to happen inftan- 
taneoufly, or with a quicknefs equal to the violence 
of the fire. But as no reparation and precipitation 
happen without the feptrant entering into the fe- 
jwfxdi Cohere all the py rices-iron goes not into 

the 
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the flag br fcor« ; nay mcrffiy, or in an unknown 
proportion, combines Vith the tr*dk»ftone, as befog 
ever found to be irony. * 

Now from What has been faid, "we may form * 
judgment of a crude-fmelting, wherein fometimes 
iron-ftone, fometimes real or corporal iron itfelf is 
employed ; of which, among others Lohneife 
makes mention. It is true, we cannot with proper 
grounds fpeak of fuch a method, if we are unac- 
quainted with the whole dofe of additions* and with 
the ore : as little' will I affirm, that in fome cir- 
cuit! fiances it may not hit ; yet not be unattended 
with great difficulties, not eafily furmountable. 
Though thus much I fee from my own experience, 
that iron very readily regulates or metallifes glit- 
ter^ as proving here the moft * adapted feparanU 
But (i) Our bufinefs, especially in the matter of 
crude-workings is not with pure glitter. (2) Should 
the iron fupply the place of pyrites* nay, have a 
better effedt, the ftony matters wouldf remain un- 
touched, as befog to be fluxed by the fulphur, 
which is in the pyrites, but not irr flhe iron. And 
laftly, we fliould confider how it affe&s the good- 
nefs of the copper and lead. With the iron-ftone 
to procure the principal end of the crude-working, 
which confifts not only in feparation, but in fcori- 
fication too, the more art is requifite ; in that this 
laft, on the fcore of its incorporated ftubborn crude- 
earth, and impurity, wants for itfelf the proper 
aids and helps. Briefly, it holds quite otherwife 
witji the pyrites iron, than it does with fmelted 
iron and iron-ftone. In the pyrites it is not only 
adapted in a certain manner by nature, but be- 
comes more fo in the courfe of the operation itfelf ; 
turning to a fpongy, fubtle earth, both receptive, 

and 
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and operative ; a tWftg not to be e£pe&ed from 
iron-ftone. And he, who has experienced the dif- 
ferent habitudes of bodies in their fimple, fepara- 
ted and mixt dates, will view artificial iron, and 
the iron-earth of pyrites in different lights. 
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CHAP. XVI. 

Containing, I. The hiftory of the Heffian Py- 
rites, called Terra martis Haffiaca. ; Commu- 
nicated by M. Rofinus. ' . 

CI RE AT Almerode, a con fiderable village in 
I Lower Heffe, three miles from Caflcl, and five 
hours ride from Munden, lies in a very mountain- 
ous, and almoft the higheft part of Heffe, and is 
encompafled on every fide, partly with very tatt 
forefts, partly with very high mountains, among 
Which laft the Weiflher and Herfs, or more pro- 
perly Hirfchberg, are the principal. The Weiflher, 
which is the higheft in all that country, rifes near 
the- village of Ludenbach, an hour's ride from Great 
Almerode, and contains a large inexhauftible ftore 
of ftone-coals, which are there dug in two differ 
rent places, and conveyed to Altendorff for boil- 
ing fait: befides, on its top, which is quite a 
plain, a mile in compafs, many peculiar herbs 
grow, not readily to be met with elfewhere, alfo 
good pafturegrafs. The Hirfchberg, which is 
clofe by Almerode, .abounds much with bitumin- 
ous foflile wood, or wood-coals, as they are cal- 
led, alfo with plenty of good, bituminous alum* 
ore, for which two alum huts are built at its foot. 
The ruggednefs of the country, and inclemency of 
the weather, thence arifing, prove prejudicial both 
to the agriculture and horticulture about Alme- 
rode, the garden-fruits arriving very late there to 
their perfection and maturity j as I once remem 
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ber to have fccn there, about Michaelmas, a tree 
with ripe cherries upon it : tho' whatever the 
$ountry dbput ^^pe^de m»y feem tp want in this 
re(pe£t, is fuf&ciently compenfated by other ad- 
vantages ; among which we may chiefly reckon 
the various forts tf clay* found there, and called 
fometimcs crucible earthy fometimes #p*, and. 
fontetimes pottery earth* according to the various 
ufcs tkejr are put to. The pipe-earth is moftly 
employed by the tobacGO-pipe makers of Alme- 
rodc, Caflel, and chiefly of Munden. The cru- 
cible earth, worked at Almerode itfelf, givcs^ by 
mixing *mongft it a coarfe, dry fand* thofe cru- 
cibles and: retorts, which, for their {landing the 
ire, are. fkmous all ever the world, and with 
Bfhich thofe of Almeipde carry on a confideraWe 
ttaffick, by fending yearly whole (hip ladings of 
then? to Bremen, Holland* England, Dantzick, 
Riga, and: other Parts. From the pottery-earth* 
befides th$ ; Common earthen veflels, are made 
tho&ffloii&-bottfes, which are yearly lent in large 
quantities ta Pyrmoms there to be filled with wa- 
ter, and : conv^ycid thence far and' near. Among 
all the* afoovementioned forts of clay or earth, are* 
aJfa fqund various kinds of fulpbur-pyritcs kid- 
neys: thofe in the white pipe-earth appear in 
variovxs. angular forms; and^ as the clay -diggers 
affirm, are .ei&yed for filver and found yiejdy* 13p* 
on breaking them, they often appear white like 
the arfeniqal fyntes* and 1 as it were, of a filvery 
cafl; are remarkably ptondferous, and either do 
not at all, or at leaft it is in a very long time, 
and, w^th the greateft difficulty, they crumble in 
the air $ as I have had fome expofeq for feven or 
eight years, and in all that time* only fome fmall 
vitriolic effiorefcences obferved on the upper fur* 
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jFaoe. In this pipe-earth, which, is du£ very deep 
are fotaetimes found foffile galls over $&$yrits$ 
or at leaft foreign fruits entirely refemWing gall?* 
tn the greyifh crucibksearth are alio found fulr 
fbwr-fgHUti though feldom* aad in fmall bits and 
wains only, but which* fhe crucibles maker scare* 
tully pick out from among the day* becaufe if 
kft behind* they Would render the veflfej, mad$ 
from the clay* perforable in a ftrong heat, aad 
unfei viewable : of this fyriPes the workmen affirn> 
it refolves in the air to vitriol : tho* very fiowly* 
the dark grey potter's clay is properly that earth* 
which holds the famous fHtnera martis folaris, thus 
magnificently it/led by Glauber, The plac^ 
where thefe pyrites are founds is at the foot of a 
hill, not far from the village », where, together 
with the faid poaofe clay, in which they lie ftrew*- 
edup and down wkh fom£ oth* coaguia, or druji> 
of Mufcovy-glafs, they are dug £ut at a fmalj 
depth, alntoft at die day, aad found in fuch plenty* 
that I myfelf, and two o&erpetf fops, had in about 
one hour and half, witheafe, gathered a centner of 
them : their figure generally* as that, of the like 
seagull » more qrltfa round, alio oyal| exter~ 
sally they are of a blacfcWfc caft, but internally of 
yellowish, moft frequently of a paler, but fometixnea 
alfo of a darker W tha# other pyrites; and in 
gravity fcfed hardnef* differ nothing from the otbtr 
pyrites ab^vectendonecL Only in this they feera 
to have fomenting peculiar, that they not only en- 
tirely, but alio ( which chiefly deferves to be con- 
sidered) very fooh refolve fpontaneoufly in a nioift* 
op^n air, and crumble to a greyifli powder, which 
after duration and evaporation, yields forth a green 
iron* vitriol, and an acid liquor. *Tis true, I am 
acquainted with pyrites enough, which in time 
change to a vitrioUc fak •, as fuch are found in 
A a a great 
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great variety near Almerode, alfo in the clay tad 
blue marl pits of Munden, and other adjacent 
places ; yet I know of none undergoing fo fpeedy 
a change as thofe Almerode pyrites found in thfc 
potter's clay : finoe I have been affured by per- 
fons of credit there, that being dug frefli in fum- 
mer weather, and moiftened a little by means of 
a warm rain, and afterwards lodged in a fhady 
place in the open air, they vitriolife in a few 
days. Laft fummer I obferved a phenomenon 
entirely uncoipmon, and jtarhaps peculiar to the 
fninera martis fulpburea, rather than folaris, of 
•Almerode : namely, that having placed a large 
wooden trough with this mineral, moft of it be- 
ing already become a vitriolic powder, on a floor 
four flqry high, which was indeed dry, butibf- 
ficiehtly expofed to the air, fanning though the 
Y>pen windows. In the beginning of the fummer, I 
unexpeftedly obferved this matter to become moift, 
and gradually (till fofter, nay laftly, fluid,and begin 
to trickle through a fmall rent in the trough. 
Upon which this fluid matter, together with its 
thick bottom, was put into other veflels, and by 
the addition of* more water fully elixated. The 
clear lie being poured off, was put into open, fiat 
glafles, and committed to the gradually increafing 
fummer heat* till become quite dry : by this 
means I in fome time procured from this liquor 
a green vitriol, and a yellowifli dry bottom or 
frttlings, eafily pulverable. But in the immedi- 
ately fucceeding autumn this dry bottom was de- 
liquated anew, and changed to a fluid matter, not 
unlike, in colour and tafte, an unre&ified oil of 
vitriol, in which ftate it continues to this day. 
There moreover appears in the courfe of the 
crumbling of this pyrites, a circumftance altogether 
peculiar and very memorable 5 namely, that it 
r then 
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then (irioft of all, that which refolves the fooneft) 
heaves or ferments, as it were, from within out- 
wards, comes to have cracks, and thus gradually 
falls afuhder, and acquires a vitriolic ulinenefs. 
Whence it deafly appears, fuch fermentative, 
inteftine, diflbliitory motion muft needs Originally 
arife in the very center of • the pyrites. In the 
cancbites bivah* of LindwerAhagei, which are ftill - 
covered with their clofe natural (hells, but inter* : 
nally filled with pyrites. 1 obferved in what mato-* 
ner, fonte, before ever* any. thing vitriolic could' 
be obferved in them, fnap afunder in the middle, : < 
and open quite wide, in fucli aimanrier, zi that the 
hinges, wherewith the (hells '.ftill - remained joined ' 
together, ftand dircftly oppofite to each other, ■ 
which can be afcribed to nothing but the above" 
mentioned caufe. Further, fome authors have 
remarked, the fulpbur pyrites*, both in the ^groove : 
and eHewhere, when lying moift and heaped high 
on each other, ufually to heat from within out- ' 
wards. And in order to try,' whether the fame 
would not hold of the pyrites of Almerode^ Itobk ^ 
between* 50 and 60 pounds thereof frfefh'dog^ and - 
(lamping them to the fined powder, I moiftened ' 
this powder gently, and (hot it into tall glades, pre- " 
pared expi efly for the purpofe ; and tho* left ftand*- 
ing open for fome time in- the free air j yet'it did 
not difebyerthe leaft degred of heat or warmth : ■ 
nay, the pyrites, thus moid and laid high on each ^ 
other, would tiot even bewray the leaS change, : 
or yield the leaft vitriol s whether the* time of 
year, \as St happened to be Odtober, wa^infit r for ; 
this experiment, I (hall not pretend to deteiMine. : 
This itry experiment 1 .repeated ia-anotheMwan-..: 
ner, pitting fmall powdfe&d' ffjvfos, tncaftened ; 
wiih brandy, .■ into, a ; low> • cocurtrit%- : td^wKiph^I j 
fiaed a large helm and receiver, in no cafe 
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to tafe thi brandy pafling over ; which even 
then* without railing any degree of warmth 
in the pyrites* began raoftly in the night time to 
re*diftil orer, though (lowly* there being, lor 
weeks together, not above half a pint procured : 
this brandy tafted fcaaething. of the pyrites, and 
was very phlegmatic i whence I conje&ure, not 
only the hare noOurnal cold, but alio the inteftme 
heat of tht pyrites to .hare contributed fomcthing 
to its paffing over. Be this as it will, thus much at 
leflft we may. learn from the refolution and vitrio- 
ligation of thtf*lpk*r-prit(ff % that in k. is certainly 
included fomcthing highly prone to intcftinc mo- 
tion ; and to* be fought for either in the corpmon 
fi^phur or the iron » of both which we know the 
pyrites confifts. The pfwenomina arifing from artir 
ficial and natural productions, combined with ful~ 
phur t for inftance, phosphorus and the bitumi- 
nous alum ores, which talje firfe » the open air, and 
refolve to alum, ftould almoft perfuade one, that 
the fulphur ought to be confidered as the Jarincipal 
caufe of the vkriolefccnce of pyrites : and accord- 
ingly J_underftand the matter thitt ; the inflam- 
mable fubftancc combined with the fulphurof the 
fyrit&y iSi itfelf by the accefs of the external moift 
air^ not-ionly /firft ejcdtedi;and then the whole 
concrete put into motion by k, but moreover is 
ftill more and mono feed, and at length quite 
fepaxated from it* union with the acid ; confe- 
quentlyi filch add, tfer a perfeft feparation, 
unkes with the icon, and forms a vitriol.. By way 
of condfldfion, I add thfi no one, fo far; as I know, 
hat hitherto .written of the vitriol pyrites, of At 
mcrodc^ hor arc dm*- any vitriol^nKsp there. 
Tis trite* th$ alum-ltoila» prepare frpm.thrir lie, 
precipitated, by means of urine, a green vitriol, 
.• . :. :. -'•:;: but 
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but fo poor as to be fold very chfeap* it Being Tiut 
little valued. Thus far M. Refifnrt. 

II. The fpecific gravity of t&te Ftitrr* si 

As I myfelf was withotut 4 ^6dd hydrbftiiti^al 
balance, I in this cafe applied to tfcft cfelfebratfcd 
Dr. Meuder, who readily gaVe fti£ his afriftarite 
here, and not only examined the pyrites arid ks 
concomitant matters in the tnoft aefctirate m&irter 
poffible, and with repeated cafe itid dilfgerice, biit 
alfo many others, and thole fhfe principal. Both 
denfe and fluid bodies* afr U*k! #>\vn in the fal- 
lowing tables ; to which he h§4 {Ugjdihed a let of 
uncommon remarks attd ptf*d|ie$*, Srid peculiar 
ways of managing the h^oitelid&F RalWtide. The 
fmaJl table of frritui falptfctr* iirftnic, Kfc. itiight 
have feemed fufficient for ffif btitp&ky tfut as thit 
is a fubjedt hitherto not fo fully and fiW^aftfch- 
tally examined, the reader will not be difpleafed if 
I give the tables at length i the jjjiecififc gravity 6f 
the pyrites, and its concomitant miifteft defervirig 
the utmoft regard* *nd a fubjeft being ever bcft 
iljuftrated by cottif>ari&n with toifier matters. 
Dr. Meuder goes on thus. 

As the fpecific gravity of each body ; is dtemSd^o 
be one of its chara&eriftk markiv ind as fufch 06- 
fervations may be fupjptofed of fatfh& f>%fital l £&, 
we have given the following tat>lfo<5£ the fpd&dc 
gravity o? the principal and ra>ft toftitarH ihinetil 
bodies. 

i Tranfpauent amber. 
. 2 Cokxpfaony^ 

30 Brown pitch. 

43 Black pitch. 
ill Afphalum. . ' 

244 Pu- 
A a 4 
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244 Pumice-flone, full of water. 

274 Stone-coals. 

296 Gum-arabic. 

418 Aphronitrum. 

430 Hard gypfum, full of water. 

43S Red tartar, full of water. 

533 Crude fulpjiur. 

545 Purified lulphur. 

546 Foflile opal. 

556 Sulphur, once melted oyer. 

556 Foflile fulphur. 

559 Stone-marrow, orlaclunse, full of water. 

559 fcrabs-eyes, full of water. 

568 Brown glimmer. 

001 White Indian porcelane. 

611 Facitious black-lead. 

616 Sweet vitriol-earth, out of the Minera 
% martis Hafiiaca. 

618 Cat-filver. 

624 Lapis fpecularis. 

639 Bricks, full of water. 
- 630 White milhian porcelane. 

635 Red Japan porcelane, full of water. 

639 Cryftal-glafs, of burnt flint and faltpetre, 
equal parts. 

642 -Stone from the Prudel, at the Carlfbad. 
.648 Chalk, fujl of water.. 

,658 White Bohemian glafs. 
.601 Variegated glitter- glafs. 

668 Red coral. ', .. , . ;•, .. - . \ 

669 Common blue glafs. 

674. Red bole, full of water. " : i . 

676 Green glafs, with one eight verdegreafe. 

677 Amianthus from the Serpentine quarry 

near Zoblitz. 

678 Alabafter. 

679 Drefden cryftal-glafs. 

680 Oblong 
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680 Oblong belemnitcs, full of water* 

680 Horn-ftone. ; 

681 Ophites, or ferpent-ftone. T 
681 Coral-ftone. 

684 Lapis Lyncis. \' m '\ ;' 

685 Stone from the vineyard, fropri Malaga. 
685 Cornu Ammonis. ; 
687 Hungarian marbled diamonds. 

689 Drufiform moiintain-cryftal. 

690 Ruby-glafs. . r i 

691 Chalcedon, near Zwickau. • 

692 White marble. 

693 MartiaVifed oak-wood. 

695 Agat. - f ' ; 

695 Quartz. ; 

696 Elbe flint- ftone. 

697 Cologne chalk. i 

698 Redjafper. 

699 Pietra di Venturino. 

699 Mother of pearl. l r ; 

705 Shiver-ftdnei 

705 Sulphur flags. * ' 

joy Black foft grind-ftone. 

709 {Red marble* 

709 Blue iron-flags; 

713 Lime-ftone* '■•> : r 

716 -Etites. •' " ' ( . * ' ' . - 

718 Quartz/ near ftudelftad^^hwWch ^lere 

is native gokU 
722 Soft ruddle, full of water. r : ";• 

726 Violet-ftone. v : 
72? Alumen plumofum* 
738 Granata-ore, near Pima. > 
759 Razor-hone, foft and white; f 

771 Redarfenic, or fandarach. 
781 Foffileverdegfcafe, or chryfccollai. 
784 Highly rod ftndarach. - : 

' . ?«5 Dingy 
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785 Dingy fyndtrscb. j 

796 Cadmia fornacuin, for brafi. 

807 Orpiment. 

813 Iron-fcales. 

821 Smelted luna cornua. 

827 Faffile hiack-kad. • m . 

828 Lapis dc tribus. 

833 Yellow *rfeak. 

834 Magnet, full of water. 

837 Small granates. 

838 White arfenic; 

84 1 Pyrites from the Croncr* 

843 Yellow pyrites, from Lorentz, 

844 Ordinary, or poor cadmia fornacum. 

848 Blend, or mock-lead. 

849 C6pper-ore, from Tetndfraer. 
854 Cerufs, fall of water. 

858 Hungarian copper-ore. 
858 Common antimony. 
861 Copper-ore, near Rudelftaft. 
863 Yellow pyrites, from Neuftarit, 
863 Large granates. 

863 Ore of antimony. 

864 Clofe black iron-ftone, from Kuhnhtycle. 

865 Yellowifh pyrites, frojB* the Hartz. 
•870 Blendy, or mock-leady cadmia fornacum* 
871 Tinny black-lead. 

879 Pyrites-balk, fitoto Ae ABdreafteip 

883 White fpath, from tittSeegeti-Gottes. 

884 Toplitz pyrites. 

891 Pyrites from the Geyer. 

892 Pyrites from Temds*a#r* &U of water* 
895 Snail-cobaldfromSchneeberg* 

897 Bohemian gfimite-ofir. 
900 BloodHonfi) or gtefe-fceadi 

905 Pr«ctfchendorff pyrites 

906 Fa&itious fly-flow* faUi 4£ water. 

907 Ycl- 
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^07 Yellowilh pyrites, from Joh^Gepqjen- 
ftadt. 

907 Ycllowifli pyriK$. from t^e B$M»Wke, 

908 Yellow pyrites, from Sweden* 
9 1 2 Minera martis Haffiac& 

914 Yellowilh pyrites, from Sweden. 

915 Glafs of antimony, made £<rjfo 

916 Yeltewilhpyrite*, fromrtheEhine-fthJai^p; 

917 Yellowifh pyrites, from the Zug. 

919 Clofe, or firm pyrites from Tcmefwaer. 
^24 Ht»ogawn quigicfilvej? ore, futt of water. 
940 White pyrites, frpoi the Hiaunek fatth, 

and Gunther. 
945 Glafs of lead. 

955 Cinnabar, fixed with filver-ftura* 

956 Teftaceous-cobald, or foflile fty-ftone v , 
95$ Smalt-cobald, from the Seqgpn-gofce* 
902 White pyrites, from theJCuhfdiackt^ 
966 Tranfparent red-goldifh ore. 

968 Smalt-cobald, from Schneeberg. 

975 Gkrifyore, 

976 Bifrnuth-orc, dove^flscked. 
978 Regulus antimonii ftellatus. 

980 Repeatedly purified regulus of antinomy , 

with, twice xhp qfwttity otixotou 
9*9 Tin-ftone. 

990 Ctear lead-gutter* qrgalotfu 
99* Cbbafcl, near Km d^AiUdc. . 

992 Zink. 

993 Regulus of antimony, ^ith twice th6 

quantity *£ cqppe;. 

99J Sn^-cobalii. 

997 Coarfe lead-gliBsr. 

997 Fine tin. 

999 Coarfc mineral Qtaufrm., 
iooi Common, or *Uci]fed} %\tu 
100a KupffeiM^dtcl, 
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1003 Miheral cinnabar in grains. 

1003 Speife from lead-work. 

1004 'Drufiform lead-glitter. 

1005 Diced lead-glitter. 

1006 Faditious cinnabar. 

1007 Iron. 

€ i 009 Silver-litfiaree. 

161 i Speife, of four parts iink, and one part 

.. ^ C ?PP C, > 

1022 Brats. 

1922 Malleable prince's metiti, of copper and 

^ cadmia fornacum. 
1026 Silver alloyed fix parts. 
1028 Copper, 

1023 Bifmuth. * 
1046 Silver. 

105$ Villachlead. 
1073' Quickfilver. / 
1098 Gold. 

Remarks on the H y d r o stati cal Bala n cb, 
and its ufe. • 

t ? For a balance to be fenfible and accurate, 
that is, coftftantly to ihew, in an uniform manner, 
the fame degrees, the ft em mud be hollow and 
open a-top, for the air in the body below to have 
a conftant free communication with the external 

*£': « < ' ' ' 

II. Confequently, fxieh are unfit whofe ftems are 
either not hollow, or yet are clofe a-toj>y as the 
common glafs and amber l&tt. „ - 

III. The longer the ftem,; the;ixteerr as then 
the greater^ number of- degrees may be market} 
thereon,, and the more different bodies it .can be*/* 
without finking down. * 
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IV. The ftem fflfuft alfo be of equal thicknefs 
and ftrength throughout, otherwife it finksvnqt 
downftfaight, proportionally to. the. weight* ag- 

plicd. .'■:■:>. -.•': :-'" 

V. The beft figure tor the jpwermoft bojjy.of 
jthe balance is the conical, as fuch, may with, lefs 
r^fiftance force through the fiuid,. , ... .h 

• .'.•..-.■» 

VI. The lines, .or degrees on theJfem, mufl-bp 
made accurate and equal to each other, and one 
tenth, of aninch is..a-proper meafure,, or : ftandatd 
to divide by. .!.,... v 

VII. To the cope, or belly below, there; is a 
perforated fcale of a balance appended, for the fl>»- 
idtopafs through, and thus, the true .degree ..qf 
gravity not to (uffer any alteration. Thefe Imatt 
perforations, ..however,,., have not .hindered the 
weighing of running mercury, without the teaft of 
it ftraining through,. - , : r 

VIII. The very-, balance wherewith the ahore 
remarks were made, has a ftem'of nine inches, each 
divided into ten-parts, making ,ip sUi ninety divi- 
sions', with one, grain of fine filver, it finksjix 
iioes, confeqUently bears in all. (frpm one to a 
ninetieth degree) only fifteen grains.}, .whereas n>y 
amber, ftem, eight inches long, and containing 
eighty lines, fcarce finks one line with one grain 
offilver-, and thus the firft is fix times more feiy 
fible .than . th$ fecqnd. A , grain J call the' fixty 
fourth part of a drachm, namely, the piece whic^ 
is marked with fixteen ftandard penny weight; 
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IX, A dHBtofcy ftiH attendiftg a balance A f cn - 
Jfiblc is, (as then it trtuft be ftnfible for the obfer- 
nation*) that very few bodies can be weighed by 
it ; for the molt either quite fink the balance un- 
do: water, or leave it quite a-float a- top, fo as not 
to fink at aH; as, among all the above bodies, 
fearee ten have, barely of ttemfehtes, ifaewtr their 
degree of gravity. But this difficulty may beea- 
fily obviated, by correding.the levity and gravity, 
by die adding and taking away of weights, and 
thin calculating how many dfe&ret* filch weights 
taake out, and trow much muft be -added or de- 
duced. 

X. The fluid wherein 'yon Weigh muft be eon- 
fbtady one and the feme, alfo be of the fome de- 
gree of Warmth, 6r of cold*, whefcce^ in winter, 
the degrees appear hottfee&me as in fumtner, even 
ttougfi the very fame water be tried. 

XL The degrees on the aboitt talantt mud be 
counted from below upwards, as thefe muft en- 
trtafe with the enereafe of gravity- 

XIL AH the bodies you tfotrid weigh are prts 
iriotrfly, by tteans of -a pencil,. W be wetted wfoh 
•Crater-, othet^ife the air-bubW^ a^Rafing to the 
krfytindef the waWrj make it Kghter thank fe. 

•* XlH. A!fo all porou* bddfe** as crabveyes, 
ehalk, &c mofrbe Arffered to aW**b their fill of 
water j elfe aMb the body p*evefc tighter than k 
*eaHy fe. ■ • - '■ 

XIV. In regard to artificial, and other bodies, 
care i$ alfo to be had, that they contain no in- 
cluded 
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eluded air, which c^noot be difdiargejh aT i^ 
often the cafe wi& caft fulphur, aod alfo tte^rf^r.^ 

XV. At laft, aM the bodies tmift be wighe$'Tii 
the mpft accurate manner, on an affay -bakri^ to| 
equal weight, one grain thereof anfwering cxs&fif 
to Wf line*: aU bo*es f , weighing three ^chh^» 
ftavp, for the above obfervatk)n$, been wwgh6$ 
with the utmofrapcuracy. 

XVt Bjut for expiring the comparative ^rijv 
vity of fafts, as alum, borax, vitriol, fel-gptrtjj 
ft?c ihftead of water* re&iffed [IjAtii of wine -is' txi 
be ufed, as aoc4UIbIving therein in the courfe oif 
the weighing. [ 

XVH. fti order tDMweigh a coftiy boty, ofWfiifcff 
a heavy piece cannot be had,, or if too heavy,. nonq 
of it can- be {truck off, look in the table forraWity: 
approaching tolerably near to it in Specific gravity^ 
and Qf this laft weigh, on the affay-balance, ait 
eqpal wp\ght againft the coftiy body; then weigS 
botfcin water; laftly, add to or fubftra£t their cSP 
ferencc from die known body-in the table, acconpU* 
ing as the coftiy body happens to be lighter or 
heavier, and yoy procure the tpie fpecific gra- 
vity of the coftfy body, by the proportion in the 
jtable. 

A curious and ufeful contrivance, for ordering a tall 'cy- 
lindrical glafs in fab a manner 9 that upon- p wring 
into it an unknown faline water 9 tie tyJtqftatival 
balance Jball infimtanoosffy% without a. calculus y 
Jbew the number of grains or drachms of fait in <^ 
pound of thtfyUtwwater. 

(1.) Qiufe to be made a. tali, cylindrical ^glafs* 
about twelve inches high, and two and a half thick j 

(2.) au 
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(2.) fill it up with running water; (3.) ap- 
pend to the cone of your balance fo much fine tin 
as (hall fink nearly under, yet with its uppermoft 
point appear above the water * (4.) mark the place 
qn die glafs, where the upper edge of the cone 
ftands : (5 ) now difiblve in four pounds of fuch 
water, one loth, or half an ounce of common (alt ; 
(6.) with the fait- water fill the cylindric glafs to 
the preceding height of the common water 5 (7.) 
hang your balance therein, as before, and when it 
comes to reft, mark again, where the upper edge 
of the cone ftands below; (8.) divide the diftance 
between the two points marked, into fixty equal 
parts (each of which is to (hew a grain) and write 
the numbers from below upwards; (9.) and thus 
the balance will, with its upper edgp, (hew the 
lumber of grains of fait in a pound of each faline 
water, upon filling therewith the cylinder : (10.) 
but if. the balance refufe to fink, 'tis a fign there 
is not above a drachm in one pound of the water : 
hence mixing one pound of the faline water with 
one of common, and then, in the manner above, 
examining this weakened water, and doubling the 
grains found, you again procure the true yield of 
fait. 

<The gravity of different fluids compared. 

30b Reftified fpirit of wine. 

331 Pontack. 

333 The Weiferitz- water. 

3.33 The Wolckenftein bath- water. 

333 Rhenifh wine. 

334 The Radeberg bath -water. * 

334 New Mifnian wine. 

335 The Frefs- water,' near Graupen. 

336 The cold Caroline Prudel-water. 

4 357 The cold Caroline Muhlbath-water. 

339 Tl * 
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339 The Z*dlufch bitter water. 

341 The found urine of fanguiae conititutions.' 

343 *Cow's milk. 

343 Drefden beer-wort. 

344 Drefden double beer. , 
348 Afles milk. 

361 Red Mifnian mull. 
3 74 Common fpirit of jfalt. 
378 Common fmall aquafortis. 
391 Common good aquafortis. 
516 Oil of tartar, per ddiquium. 
606 Common oil of vitriol. 
4500 Quickfilver. 

But as at prefent our principal view is to the fy~ 
rites ', we fhall bring it, in its kinds and appenda- 
ges, with a redudtion of the numbers, into the fol- 
lowing table apart. 

1 Crude folphur. 

12 Purified, or common fulphur, 

23 Foffile fulphur. 

2 3 Once-melted fulphur. 
172 Sulphur-flags. 
251 Red arfenic, or fandarach. 
274 Orpiment. 
295 Lapis de tribus. 
300 Yellow arfenic, 
305 White arfenic. 
330 Yellow pyrites. 
375 Yellowilh pyrites. 
423 Foffile fly-ftone, or teftaceous cobald. 
429 White pyrites. 
435 Smalt cobald. 

Thus far Dr. Meudcn 

We then fee how pyrites, and its fulphur aftd 
arfenic, compared together, and with other bo- 

Bb die* 
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dies, ftand related in fpecific gravity; and by tjiis 
mesas not only tearo to dtfcover the nature of the 
refpedtive bodies : for inftance, that arfenic ap- 
proaches extremely near to the nature of metals. 
We are alfo hereby fumlflod with a teft to judgp 
of the relation between this and other bodies in the 
firft table, which may be &fe)y depended on : for 
thus, a fulphur, the more arfenkal it i§, the hea- 
vier •, an arfenic, the mote Jblpfeweeus, lighter 
than a white cryftatttne arfenic ; and an orpimeat 
muft contain more of arfenic than of fttphur ; a 
pyrites, and an arfenic pyrites, the heavier, the more 
arfenical, &c. Only it is well to be observed, ( i.> 
that the body to be examined have not the leaflt fo- 
reign admixture, as ftone, earth* or oth*r ore ad* 
hering \ (z.) be not fibrous and porous, but dole 
or denfe, for the air not to lodge entangled in it, or* 
notwith (landing, being capable of being exhausted, 
as both thefe circumftances render the proof ftlla- 
cious. This, for inftance, is the reafon why crude 
fulphur appears lighter than purified fiupbur* 
whereas crude fulphur, when of a grey eaft, at this 
was, and generally is, holds a little arfenic, and 
though never fo little, k muft at leaf! preponefcrate 
purified fulphur. Further, foffile ftrfpfour weighs 
more than purified fulphur, the latter not being fo 
clofe or denfe as the former ; whence that fort unit- 
ed once more over, and thereby becoming clofer* is 
heavier than the purified. Yet dofenefe, or denfky 
and gravity go not always* hand in hand ; flint* fcr 
inftance, is lighter than quartz;, and thi* much 
lighter than fpath: white cryftaHine arfeltite is 
much lighter than foflile fly-flone, which fiabitafces 
entirely in form of a white arfenie, whence the 
cryftalliae arfenic nauft either have afquuwd or teft 
Ibmething, which mud needs have. made-it light*?* 
Nor need we wonder that yellow, or copper pyrites, 

is 
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u lighter than yeHowifl*, or iron pyrites though 
the tetter amftfts only of iron and fulphur, but* the 
former of copper and arfemc (at leaft more than 
the latter) which are heavier than iron and ful- 
phur ; and from this we muft needs conclude cop- 
per-pyrites to hold more unmetallic, confequendy 
more light earth. But, to jay the truth, the hy- 
drpiiatical balance is far from being that abfoh^e 
means of attaining to the entire apdhjll knowledge 
of bodies, whichTome philofophers, who might Jfe>e 
too nice to fmu t their hands with chemical pro- 
cefies, would have us too take k .for, whatever 
fhort auxiliary means it may otherwife be : nay, 
nor this balanoe, nor the fire alone, nor air, npr 
depart- waters alone, nay, often, not all of them 
together are fufficient to difclpfe tp w tfre (berets of 
xiature* 

III. Mfcelkww Obfcrvatiotts attd Experiments & the 

JPyjtlTES, 

I, Native ftlver is mpft commonly found ekher hi 
pure quartz, or near and on cobald, and confequent- 
lyonanarfeoic-orc; thpx^mfipicktt, or flrfenif -py- 
rites* equally with xpbald, toe arfe»i«i, yet ,we 
have hiweoto had .no inftahfcc pf native £lver tfcepe- 
on, which muff be owing to its iron, or other 
earth, hindering *he -produttion thereof. 

II, £Ja*Lve,goid As, in J&e mapwr, -cpwpqniy 
found in jaure quartz, nerer xm sobatd-, whec^, 
oa the contrary, 'tis xo r be jpwad on &i$i&el. 

til. On-ytltowiih and y Alow pyrites we find nor 
gold nor Ulver, «t 4*aft, «ot as growing from fuch 
pyrites. 

IV. I have been lately fhewn a fample of kneifs 
with yellpwifh pyrites, and capillary filver lying 
xherson, as if the iijker grew from the pyritts-, but 
B b 2 fitft. 
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firft, it follows not hence, that becaufe it lay on, 
it therefore proceeded from it : again, though we 
fhould allow this, yet it muft needs b<? afcribcd to 
. the arfenic, this pyrites being hemifpherical, and 
thus arfenical, like what we call cobald^ at the 
Halfebrucke. -y 

V. Nay, this fample would feem to fhew, that 
the native filver conies to Be weathered or deftroyed 
again. *Tis true, this I cannot conclude from the 
footy appearance, which, though in itfelf of fome 
confequence, yet is not to be depended on, as this 
or the like fample would require an obfervation of 
many years ; as, whether in that time the filver 
may be deftroyed again, and in what manner ; at 
leaft, 'tis a thing not readily credited by every one j 
and the crumbling and falling to pieces of the fam- 
ple, is well to be diftinguiftied from its weathering. 

VI. Should native filver happen to be weathered 
again, it muft needs be arfenical ; in the manner 
it is affirmed, that native gold is often mercurial, 
and thus pale. 

VII. It is true, pyrites is the mother of vitriol, 
but neither the mother, nor a recrement of metals, 
as was formerly thought *, but an ore per fe. 

VIII. As to what is faid of the exiftence of gold 
in an Hungarian vitriol, communicating itfelf to 
the depart-water prepared therewith, it proves a 
felf-deception, arifing either from the experiment, 
or the judgement formed upon it : for, though the 
mint-mafter in Becher had found gold in it, it 
would neither be a fixation, nor an extraction, but a 
produftion, rather of a thing exifting in neither of 
the matters employed, but produced from both f. 

IX. Cane- 

* Cauepar. Dcfc. I. c. 2. Ludov. de Comit. de Met. 
t Tollii Epift. Itiner. V. p. 175, Becher. Phyf. L, 1. Se&. 3. 
<c 3. p. 14*. •> * ; 
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IX. Caneparius § pretends to have feen with his 
own eyes, rubbed marcafite, or pyrites changed, 
by pouring on vinegar, to quickfilver ; which well 
agrees with what I adduced above from Boyle, at 
the clofe of chap. XIII. 

X. Pomet was aflured, a certain abbot had, from 
a certain marcafkical vitriol-yielding pyrites* to btf 
found in the clay-earth near Pafli, a mile from 
Paris, prepared his univerfak. 

XI. That pyrites is of a mercurial nature, AU 
bertus affirms may be concluded from its giving 
to copper a white colour ||. 

XII. Mathefius mentions a marcafite holding 
quickfilver and an arfenicore (cadmia) from which, 
upon ftriking, there fquirted out quickfilver §§. 

XIII. How to draw quickfilver from vitriol, fee 
Caneparius. ff. 

XIV. Calx of lead digefted with fal ammoniac, 
fait of tartar, and ftalc urine, and at length di- 
(tilled, yields an arfenical odour, nay, at laft, a 
beautiful phofphorus, 

XV. I have had from Neu fol, in Hungary, a whit$ 
fait, under the appellation of a white vitriol, there, 
called ftrepj of an oblong, tender, cryftalline form/ 

XVI. The Radberg-bath comes from a pyrites 
extremely pure, above all other %roovt*pyrifes, vx 
iron vitriol. 

XVII. In Sweden, in the large copper-groove it 
Fahlun, there was found, as Leyel ** relates, a 
man's body, which had lain there for forty years, at 

B b 3 lea# % 

$ De Atrament. Defer. I. c. 10. p. 63. It. c, 18. p. 108^ 

. || Ludov. de Comitibus de mctallis, p. 336. 
$$ Libavius de natura metall. Lib, I. c. 1. p. 7. . 

, +t P. 218. 
.*? Atfa Lit. Suec. Trimcftr. prim, an. 1722. p. aja, • ,* 
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lead, not only fieftiy* oncorrupted, and fweet, but 
alio fheathcd, and done all over With vitriol, in 
mariner as if candled. 

XVII f. Bat to fee how corroflve things,, as vi- 
triol, which deftroy not, nay, rather prefer ve dead 
bodits* are more a&ive afnd Operative on living 
ones t we need only recolktft what is practiced by 
the Easterns, who (have theihfelves with a mixture, 
confiding of crude earih and orptrtent i vet, if care 
be not had, come to have their flefh perforated, or 
Chfcir fkin become like Cordbuan leather *,*. 

XIX. To try the effe&s of vitriol on vegetables, 
I diflblved vitriol in water, wherein I foaked ten 
grains of barly for twenty four hours, then letting 
them dry, they became quite black. Of thefc no 
more than two came up, with very weakly ftalks, 
afid fffiall ears. Whether this Was owiog to the vi- 
triol, or the great degree of drought, having planted 
them a little too late, 1 know not* yet vitriol ap- 
pears td ha*e but little fruitfulnefs in it, efpecially 
fifOrti the vitriol- fcarth at Rogau in Slefia, which 
being at firft employed as a manure, rendered the 
fields barren *. 

XX. Dr. Gould, of Oxford, has obferved, that 
jail of vitriol does, by means of the air, encreafe in 
Weight, haying, for that purpofe, expofed a highly 
ckphlegnrraced oil in an open wide glafi, and 
weighed it accurately every tky. In the fpace of 
fifty feven days, three drachms of oil of Viwiol 
pame to nin? drachms, thirty grains. The firft day 
the oil iiicreifcd out drachm and eight grains, after- 
wards, from day to day, ft'Jllefs, nay, thelaft^ay^ 
fc&rce half a grain. This fucceeds in moift foggy 
Weather better than in dry, ajfo in a wide than 
narrow, veffel f. XXL Tq 

%* Tavernier's voyfegtfs, p. 166. 

* Brefsl. natur-und. mcdicin-gefchichte im jahr> tj%$. Jql. 
|. 1 402; f rtnU T*aafc Nf % j6. |* 49O. 
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XXI. To ihew the vofetiRfation oF metals, Mn 
Boyle ailedges the following experiment : if yon 
<iifti4 thin eopper-piatcs with an equal, ot twice the 
quantity of mercury fubKmate, there remains Kbtrie- 
thing below, running, and inflammable, like Spa- 
nifli or leafing* wax, which being powdered and ex- 
pofed to the air, then faturated with fptrit of falc * 
yields fometlriflg like a verdigreafe ; and this, a- 
gain, dittilfed with tripoly, or the like, gives a 
clear liquor, like fpring- water, whtth turns green 
with fill ammoniac, or a volatile fak $. 

XXII. Swedenberg has, m a frairomus y atr 
tempted to difcover, in a geometrical w*iy* and by 
the hydroftatical balance, die nature of, bodies; bwc 
fiich coockiDons, however, appear to me to be pre>- 
mature, it being neceffcry, firfl: of *H, no* .only to 
.repeat and verify fcveral, but, much mace fo, op 
make new experiments. 

XXHI. In the Salberg-groove, in 1696, fome 
funning quickfilver was found, but never at any 
other time \ aKb once, fome in Lapland $§. 

XXIV. As I was concluding this uapreffion, I 
bad ibme pyrites fent me from Alonatz, in Raffia* 
of whkh I (hall only Jay, that it differs not from 
other pyrites. The copper-ore in «he Schinifirlgi- 
groove, which is lafulous* holds forty five pounds 
of black copper. At the groove Bogntvi Mednoi 
Janrii, alfo at the Ninifelgi Knordu, there breaks 
a fine quartz with native copper ; aod which is very 
remarkable, in the diftrift of NewnCkoy, in the 
groove Bajatky, there is found a fine-grained glit- 
ter, or galena, containing eighty five pounds of 
and four loths of filver. 

XXV. Take one pound of marcaftta aurea, fays 
Mazotta *•, and diffolve it in two pounds of de- 

§ Boyle on the wholefomenefs of the air. part^ 

$$ Leopoldi relatio de itinere fuecico, p. 81. 
** £e triqlici philofophia, p. 202. 
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part- water, to which put four loths of fal am- 
moniac, pour off the folution, fuffer it to evapo- 
rate, and the marcafita remains at bottom. Take 
of this marcafite twelve loths, gold-calx, or leafr 
gold, two loths *, fal ammoniac, and mercury fu- 
blimate, of each two loths ; pure running quickr 
filver, fixteen loths j mix all together, and fublime 
for feven times, or fo often, till at length all come 
to remain fixed at the bottom, and each time the 
fublimate is again to be mixed with what remains 
ta bottom : mix this with two loths of fal-atnmo- 
niac, and imbibe it with one pound and a half of 
the alcali, to be defcribed below, and the whole 
will turn to an oil. Give a gentle fire in the fur- 
nace called Piger-Hcnricus, with coals, or with the 
lamp, for a month, and it will become dry (conge- 
labitur.) Of this medicine take two loths to ten 
pounds of well purified quicklilver, give a gradual 
fire in a wind-furnace, and let it ftand for an hour 
in flux, and it will be fixed to a gold, and tinge 
copper and filver. The alcali for the purpofe is 
thus prepared. Pour vinegar on alcali, 'till it come 
to clot, or bear being made into balls, and 'let it 
dry in the fun, then give a reverberating fire for 
twenty four hours ; rub it fine, and difiblve it in 
twice its quantity of diftilled vinegar \ diftil, co- 
hobate with the very fame vinegar; diftill once 
more, and let it run, per deiiquium, in a moid 
place, on a marble or glafs ; dry it again, and again 
run it, the procefs is to be frequently repeated ; 
and, what is furprifing! it reduces all fpirits and bo- 
dies (fpiritus et corpora) to a water, and is a highly 
valuable fecret.— Let whQ will try it for me, I caa- 
JK>r, 
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ACIDULJB, whence 
deriving* Page 326 
Alcali, infprings, 328 
fcqq. to what owing, 330 
feqq. 

Antimony, what, 47. How 
formed, 98 

Arfenic-huts, what, 181 

Arfenic- pyrites, what, 19. 
Dijfolve not in the air, 205 

Arfcnic, effeftt of, on metals, 
30. How procured from 
its mineral, 341 

Arfenic/fl pyrites, 169 feqq. 
Refcmbks a white metal, 
169. Zf fugitive in the 

. ^/Fr*,. ib. 2*r»x tfwt fa 
/fo **>, 170. Is afemi- 
metal, ib. Forms of, ib. 
Blacknefs of, to what ow- 
ing* 171- Why called 
fiyflone, ib. /« a pow- 
dery form highly fubtk, 
172. Colours of, to what 



owing, 172. Powdery 
form of how procured* 
173. Reguline form of, 
bow obtained, ib. Fluxes 
with any thing capable of 
retaining it, 178. B} 
what fixed, 170. WUU 
cryjlalline, What, *8x, 
Blacknefs of, with-held By 
quickJUver, 182. Partly 
transparent, ib. Lofes its 
tranfparency in the air, ib. 
Turns of a milky colour, 
182 feqq. May be a cal- 
cined metallick body, 183. 
Yellow cryftallitte, what, 
ib. Red, what, 183. 
How made, 185. -R*f*i- 
lus of, how procured, 1 06. 
Corrode* glafs, ib. F/- 
/rj/fex w/VA &*</, ib. >?- 
/rj/W, proves a flrong 
flux, ib/* Origin K of arfe* 
nick, 198. Found native 
in the earth, 199. //^?«/# 
not a gnat dealtti become 
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tf/far, 20t* Howfe- 
famted/^omfidpinr, aoi. 
On* if the grand caufes of 
. wnjugmg metals to an art. 
Jlate, 202. Found in 7no ft 
ares, 202 fcqq. Regula- 
tion of, bow done, 209. 
Makes copper white, 210. 
Near allied to quickfiher, 
an 
Atlas-vitriol, 289 

Atramcnt-ftone, what, 283 

B. 

"DASALTES, what, 28 
■" JBJbck-copper, what+i 10 
Bronze-metal, «;^ 188 



)&¥,*. fkJarvfaf rm- 
tni, ft. £*&n frf# *. 

Difficultlj amatgamau? 

With TMJlUIJy XT^. xOqq* 

t/« incidental part of the 
pyrites, n<. Haw pro- 
curedfrom the pyrites, x 18. 
Requiring a number of 
fires to work, 155 

Copper-blooms, 1&&4/, 31 
Copper-pyrites, wktf, j8. 
Different* in yield, 122 
Copper-ftone, «/***, 343 
Copper-vitriol, «/&?/, 283 
Crude- fraelting, what, 175. 
Operation of, 343 fcqq, 
Crude-ftone,*/£rt, 20, 343 
Crude-fulphur, what, 136. 
Contains an <&u*l tram 
earth, 137 



^ABALLTNE * fixlphiir, 
^ what, 136 

CaUray, what, 187, 190, 

Ceme*t-waters» what, 109 

ChaJcitis, what, 280 

Cinnabar, u/fo/, 47. How 

formed, 97 fcqq. 

Cobald, fftcies of, 32 

Copper t0 pyrites, 112 fcqq. 

jseanjl allied to iron, 

112, 117. Precipitated 

. r/7/ikr than tranfimted by 

iron, ib. Afcxf to rrw, 

f A* jng/? univerfal metal in 

naiur*, 112 fcqq. Ptfrfx 

ftfff /&- rtadify with itsful- 

fhur, 113. £#?£ /*- 

dudhle to an earth, ib* 

Changes to vitriol, 114. 

Difficult to flux in the 



nAMPS, ufat, 258. 
*^ Whence proceeding, ib # 
Deluge, flprtfj of, an the 
mineral kingdom, 64 fcqq* 
DropVittiol, jufaf, 287 
Xtoifc, udte, 4* 



i\ 



TpLY-potfcn, ic/Art, 171 
r Fly-ftoae, w&rf, ib. 



a 

^ Gifla vitridi, wbetflji 

Gold in *A* pyrites, 115 

fcqq. In what proportion, 
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-«ai5, aai. Proof for, 

iro%» made ai8, 220/cqq. 

/* y£fo*r 22*^ feqq. /&«/ 

procured from filter, 234 

fecjq. 

Gold-ore, r*r#, 26, 211 

Gold pyrites, wbat> 18 

Gw, what, 83 



H. 

TjOra-Aone, wAa/, 38 
*^ Horfe-fbiphur, w&rf, 
136 
Hut-fume, what, 174 

Hydtoftatkai-taUttnce, nr- 
marks on, and nfe of, 364 



fRON, mherfility of, 
L 77. Mfat earths adap- 
ted to its generation, %. 
Comes neartfi to ike na- 
ture of inflammable earthy 
ib. Affinity to copper, 78. 
An ejfential fart of py- 
rites, 99 &qq. Eafily 
turning to ruft, 100 feqq. 
Eafily parting with its 
fttlphur, rot. Refufing 
to amalgamate with quick- 
filyer % 102. Earth of, 
highly coarfe 100. Proxi- 
mately derived from the 
univerfal, unprepared 
*artb 9 ib. Generate* from 
all earths 102. Univer- 
fatity of in pyrites, 103 



fcqq. Irwin it* ppffott 
dijeevered by the magnet 9 
106. Hownmsbof ano- 
ther metal it can hear, 
without being unaffoifodbf 
the magnet^ lot. In 
Plants, 230 feqq. 

Iron-pyrites, what, 18 

Iron-vitriol, bow purged 
from copper, nq. Irbat, 
- ■ - ^83 

K. 

K IE S, «/**/, 13 

Knaner, what, 4^93 

KneM, wArf, 44 

Kupfer4eg, «ri*/j 179 



L- 

T APIS Calamterfs, 

Lea«Lftone* **tof, ' 343 
Leg, it;**/, 179 



M- 

MAGMESIA, what, 
16. Vfericfe*,™**, 
to 
Magnet, iBjeottereng iron -en 
the pyrites, 106. Soars 
topper in iron, tt$ 

Marcafifee, what, 13 feqq. 
Mcfenteri*, tidhrf, 280 
Mkieralifetion, the grand 
touftstf 208 

Minerals, figures of, are 
their ficuitar criteria. 49 
Mi^ictelr- 
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Mifpickd - pyrites, whet, 
21, 99 
Mify, what, 279, fcqq. 
Mixt-vitriol, what, 283 
Mountain-cryftals, origina- 
tion of, 92 



N. 
T^flHILUM, what, 

6. 

ACHRE, what, 58 
^ Ores, peculiar '/guns of 
26 feqq. tufa/, 20, 247, 
Production of, 56 feqq. 
133. Production of by 
art, 248. Proportion 
of yield in metal, 120, 
feqq. Generated damp 
ways, 255 

Orpiment, wto 9 197 



P. 

DHOSPHORUS, /*r*Mf 
ySwn arfemci 21 r. 
affinity of, to arfimc and 
sank, ib. /few /* aw& 
4wi extraordinary pbojfho- 
rus, ib. 

Pompholyx, wiw/, 194. 

Prince's - metal, what, 188 

Pyrites, what, 100. AfrffW 
4/", 12 feqq. Sjpttia $f, 
I7,feaq. Principles of, ib; 
/ir ti/jwtf worked, ib. jE/^ 
fential and incidental parts 
of, ib. Idiomorphos, what 



ib. Synmorphos, what, ib* 
Pyrites-J/Vwyj, «/£*/, 25 
Botrytes, what, ib. Py- 
rites, /Aa/ >//£& /w coppery 
always round, 29. Multi- 
plicity of the figure of ib. 
Colours of, 29 feqq. Beds 
of, 38 feqq. Production 
of, 56 feqq. Remote parts 
of, 97. Proximate parts 
of, ib. Contributes to the 
formation of zink. 197. 
Principles of, 244 feqq. 
Damps of, in what con- 
.fifiing, 260. What fort 
yields vitriol, 296. /Ptf/rA 
vitriolifes fooneft or flowtefi, 
301. Worked for fid- 
pb*r, 333 feqq. £/&Z7x 
infmelting, 345 Teqq. 

#^y * /**> 347 feqq- 

What in the pyrites con- 
tributes to the aCt of/melt- 
in g> 348 fcqq- Heffian* 
htftory of, 353 feqq. 
Specifck gravity of, 359. 
Mifcellaneous, observations 
on, 371 feqq. 



|UartZt what it contribute? 

to the production of ores, 

263 

R. 

t> Ealg*r, what, igj 



S. 
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s. 



CAndaracb, what. 



21, 
182 

Sandarach-pyrites, w/to, 19 
Sea, what it contributes to 
the production of minerals, 
72 
Selvages of veins, what, 38 
Shoads, what, 49 

The Silver in the pyrites. 
212 feqq. Proportion 
cf, in the pyrites, ib. An 
incidental part in the py- 
rites, 213 
Silver-pyrites, what, 18 

feq. 
Sinter, what 83 Species of 
84 Production of, 84 
feqq. 282 

Sludge, what 9 a 42 

Smalt produced from a me- 
tallic earth) 129 feqq. 
Sory, wbat> 280 

Spad, what, 39 

Specific of bodies, 359 feq. 
Speife, what 179, 180 
Speife - pyrites, what, 

Spelter, what, 187 

Squats, what, 49 

Stock work, what, 46 
Stone a* the huts, what, 22 

Stone-pyrites, twrt, 22, 35 

Stones, figures of, 28 

Stones, colour of, owing to 

what, 75 

Stream-work, what, 49 

Sulphur, effefis of, on the 

white metals, andfemime* 

tals, 30 On the red me* 



tals. ib. Manner of pro- 
curing it, -333 feqq. 337 
Sulphur in pyrites, 132 feqq. 
Scarce any on without it, 
132 Not in tin-are, bif- 
muth ore, 132; Nor. in . 
• fmalt-cobald, ib. Readi- 
ly mixing with what bo- 
dies, ib. Greatly affiled 
by iron and copper, 134* 
Reduces iron and copper to 
ores, ib. Proportion of, in 
f'r*»-pyrites, 135. Great 
activity ofi^o feqq. ^&- 
tile acid of, how procured, 
159 feqq. 
Sulphur-pyrites, what, 19 
Sulphur-ruby* what, 184 
Sulphur-flag, w&tf, 136, 
185 

T. 

HPHermse, whence deriv- 
* in;, 10 feq. 326 

Trichites, what, 280 

Tutia, what, 195, feq. 
Botrytes, wfo^ 196 



V. 

7ltriol, what, 109. In the 
' pyrites, 272 feqq. Of 
what conftfting, 272 feqq. 
279,283. Spirit of, 273. 
OH of, ib. Acid of, 273. 
Metallic, earth of, 274. 
feq. Proportion if in, 275. 
-^S*/f, ZfaDivifum of 
283 feqq. How produced, 
286. JVi/iW andfaclrti- 
out 
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ih* Virgin, what* 
288. EfoMs of the air in 
tbtfroduBw* of, 292 feq. 
MjftOs ef the fire in the 
fame, 294* Whether ar- 
finical^ 336. Hew in the 
jpjrites, 306. Boiling for, 

339 fcqq- 

Vitriolic refiiue, phenomena 

ff, 3*2 feq. 

Viukotifxioaef #k*yfites, 

fermalreafinjf,^, %&* 

The air neeefiery in, 296. 

What hinder* or promotes 

ifc ^989 308 

VitriaJ-pyrites, what, 19, 

20 

VoIatiUhlion */ w#*r/«ff 

*l*/4&, X4I 

Volcanoes, whence, 90 
U. 

UNmctallic earth in pyri- 
4e^«7 feq. What hit, 
j2j. How produced, 128. 
JXtfcovertd in ether ares, 
1129. /fatf eocbitieed in 
the pyritob i}O f fcqq. 
Nature 

CORRIGENDA- 



*£ not eafy to be determin- 
ed, 131, 

W. 

XX7Eathering, «/**/, 305 
y * White'pyrites, tuft*, 

J&tt«»Jtyfar, 210. 
£01*//; iff the fire like gar- 
lie, ib. Biffufesits fmtii 
to a great dxfiante. ib. 
Leeeuu a black glafi be- 
hind, ib. 
Wild in mineralogy, what, 

35 
Wild-pyrites, what, 35 
Wild-Aane, whet, 35 

Wild-waters, wifctf, 35 
Wolfram, ««&*, 132 



*^ ^jflB «#£r, 187. Pornu 

of, ib. /7*p froemeed, 

188, 192. Grjgii 36 

190, 992. 



j>. So, L ig, read receptive. 
j>. 436,. /. 8, 4-ead Mftftrsr. 
^ . 140, /. 4, «ead heavy. 
5>. .156, /• 7, cead **?. 
/. 178,/. xxtX&AjonfeBions 
$. 202, /. X2, xeadU*. 
^ 218, /• 6, read illuftration. 

FIN 



ib, /. 7. read demotf/lration. 
p. 220 £ 2. Jbr rfar, trad 

pyrites. 
p. 231, A 9, «ead #i*. 
/• 234, /. 26,read4fafc#rafe 
f , 276, X 99 *coAp*ofer*ed. 
p. 349, /.a*, rwd**^- 

jerertt,** it. 

j s. 
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